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)0 (54) Title: CLASSIFICATION, DIAGNOSIS AND PROGNOSIS OF ACUTE MYELOID LEUKEMIA BY GENE EXPRESSION 
PROFILING 

(57) Abstract: The present invention relates to methods of genetic analysis for the classification, diagnosis and prognosis of acute 
myeloid leukemia (AML). The invention provides a method for producing a classification scheme for AML comprising the steps of 

^5 a) providing a plurality of reference samples, said reference samples comprising cell samples from a plurality of reference subjects 
affected by AML; b) providing reference profiles by establishing a gene expression profile for each of said reference samples indi- 

Q vidually; c) clustering said individual reference profiles according to similarity, and d) assigning an AML class to each cluster. The 

^ invention further relates to a method for classifying the AML of an AML affected subject, to a method for diagnosing AML in a 

^ subject, and to a method of determining the prognosis for an AML affected subject. 
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Title: Classification, diagnosis and prognosis of acute myeloid leukemia by 
gene expression profiling. 

TECHNICAL FIELD 

The present invention is in the field of medicine. The invention 
relates in particular to methods of genetic analysis for the classification, 
diagnosis and prognosis of acute myeloid leukemia. Also, the invention relates 

5 to nucleic acid expression profiles as obtained from cells of AML patients, 
which profiles by similarity group into a plurality of distinct and defined 
clusters that characterize different classes of AML. The invention relates to 
the use of such expression profiles and compositions in diagnosis and therapy 
of AML and specifically in the prediction of prognostically important AML 

10 classes. 

The invention further relates to methods for the diagnosis of AML 
and for the determination of the prognosis of a subject affected by AML and to 
kits of parts comprising sets of nucleic acid probes suitable for performing 
methods of the invention either by means of genomics or proteomics. 
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BACKGROUND OF THE INVENTION 

Acute myeloid leukemia (AML) is a collection of neoplasms with 
heterogeneous pathophysiology, genetics and prognosis. Based on cytogenetics 
and molecular analysis, AML patients are presently classified into groups or 
subsets of AML with markedly contrasting prognosis. For instance, the genetic 
translocations inv(16), t(8;21) and t(I5;17) characterize AML with a relatively 
favourable prognosis, whereas the cytogenetically bad-risk leukemia's include 
patients with abnormalities involving llq23, loss of 5(q) or 7(q), t(6;9) and 

t(9;22) (Lowenberg et al, 1999). 

The most common molecular abnormality in AML is the internal 
tandem duplication (ITD) in the fms-like tyrosine kinase-3 gene (FLT3), a 
hematopoietic growth factor receptor (Levis & Small, 2003). FLT3 ITD 
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mutations confer a bad prognosis to AML patients (Levis & Small, 2003). AML 
patients with mutations in the transcription factor cEBPoc have been 
associated with good outcome (Preudhomme et al, 2002; van Waalwijk van 
Doorn-Khosrovani et al, 2003), while elevated expression of the transcription 
5 factor EVI1 predicts for notoriously poor survival (van Waalwijk van Doorn- 
Khosrovani et al, 2003). These examples of novel molecular prognostic 
markers underscore the importance of an extension of molecular analyses in 
AML. 

Approximately thirty percent of all patients with acute myeloid 
10 leukemia (AML) are currently classified based on specific abnormal karyotypes 
in groups with either good or bad prognosis. The remaining seventy percent of 
patients, however, are not classifiable because of the lack of cytogenetic 
markers. 

One of the aims of the present invention is to provide more accurate 
15 risk assessment tools for the diagnosis of AML. It is another aim to classify 
AML patients in which specific abnormal karyotypes have not been found and 
to distinguish these groups not only from the molecularly well-defined AML 
classes, but also to define prognostic subgroups within these unclassified AML 
types. The presence of additional prognostic classes in AML, not recognizable 
20 with currently available methods, may provide important insights into their 
pathophysiology. Therefore, it is an aim of the present invention to provide a 
more complete way of prognostication to patients with AML. 

SUMMARY OF THE INVENTION 

25 The present invention is based on the discovery that unique 0 

correlations within gene expression profiles and also with cytogenetic 
aberrations can be recognized with high accuracy within a representative 
cohort of AML patients. It has for instance been found that gene expression 
profiles obtained from a large number of AML patients can be clustered 

30 according to similarity. This enables the recognition of distinct classes of AML 
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with similar expression profiles characterising such a class. It was thus found 
that AML could be classified into distinct subclasses, each subclass being 
characterised by a specific clustering of gene expression profiles. Further it 
was found that truly discriminative genes for most of these classes or clusters 
5 could be identified, a cluster for instance being characterized therein that the 
expression of multiple genes is up-regulated or down-regulated in that cluster 
whereas their expression in another cluster is unaffected. 

Based on these findings, the present invention now provides in a 
first aspect a method for producing a classification scheme for AML comprising 

10 the steps of: 

a) providing a plurality of reference samples, said reference samples 
comprising cell samples from a plurality of reference subjects affected by 
AML; 

b) providing reference profiles by establishing a gene expression profile for 
15 each of said reference samples individually; 

c) clustering said individual reference profiles according to similarity, and 

d) assigning an AML class to each cluster. 

In a preferred embodiment of such a method, the clustering of 
reference profiles is performed based on the information of genes that are 

20 differentially-expressed between profiles, and in an even more preferred 
embodiment of such a method, the clustering of said reference profiles is 
performed on the basis of the information of the genes of table 1, still more 
preferably of the genes of table 2, which tables are provided hereinbelow. 
In a further aspect, the present invention provides a method for classifying the 

25 AML of an AML affected subject, comprising the steps of: 

a) providing a classification scheme for AML by producing such a scheme 
according to the method of any one of claims 1-3; 

b) providing a subject profile by establishing a gene expression profile for 
said subject; 

30 c) clustering the subject profile together with the reference profiles; 
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d) determining in said scheme the clustered position of said subject profile 
among the reference profiles, and 

e) assigning to said AML of said subject the AML class that corresponds to 
said clustered position in case said subject profile is within any cluster 

5 of reference profiles, or assigning to said AML of said subject a new 

AML class. 

In yet a further aspect, the present invention provides a method for 
diagnosing AML in an AML affected subject comprising: 

a) producing a classification scheme fox AML according to a method of the 
10 invention; 

b) defining cluster-specific genes for each cluster by selecting those genes 
of which the expression level characterizes the clustered position of the 
corresponding AML class among the various AML classes within said 
scheme; 

15 c) determining the level of expression of a sufficient number of said 

cluster- specific genes in an AML affected subject; 
d) establishing whether the level of expression of said cluster-specific genes 
in said subject shares sufficient similarity to the level of expression that 
characterizes an individual AML class to thereby determine the 
20 presence of AML corresponding to said class in said subject. 

In one embodiment of such a method for diagnosing AML, said 
cluster-specific genes may comprise all genes comprised in said gene 
expression profile. In a preferred embodiment of such a method, said cluster- 
specific genes comprise a set of 1 to 3000 genes of the genes of table 1, more 
25 preferably 1 to 600 genes of the genes of table 1, still more preferably 1 to 50 
genes of the genes of table 1. In an even more preferred embodiment said 
cluster-specific genes comprise a set of 1 to 600 genes of the genes of table 2, 
still more preferably 1 to 50 genes of the genes of table 2, and even more 
preferably 1 to 25 genes of the genes of table 2. Most preferred in such a 
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method is the use of the differentially-expressed genes as shown in Table 3 for 
the diagnosis of a specific AML class in a subject. 

In yet another aspect, the present invention provides a method of 
determining the prognosis for an AML affected subject, said method 

5 comprising the steps of: 

a) providing a classification scheme for AML by producing such a scheme 
according to a method of the invention; 

b) determining the prognosis for each AML class in said scheme based on 
clinical records for the AML subjects comprised in said class; 

10 c) estabhshing the AML class of an AML affected subject by diagnosing 

and/or classifying AML in said subject according to a method of the 
invention, and 

d) assigning to said subject the prognosis corresponding to the established 
AML class of said AML affected subject. 
15 The present invention further provides a classification scheme for 

AML, said scheme comprising a plurality of distinct AML classes that are 
differentiated on the basis of similarity clustering of gene expression profiles 
obtained from a plurality of reference subjects affected by AML. 

Said classification scheme is for instance obtainable by a method of 
20 the invention for producing such a scheme. Preferably, said classification 
scheme is obtained by a method involving K-means clustering of gene 
expression profiles based on, for instance, gene chip array-acquired values for 
hybridization intensities for each gene, such as for instance those obtainable 
by using an Affymetrix gene chip. 
25 Analysis of gene expression profiles obtained by using such gene chips 

preferably involves log 2 transformation of all intensity values in order to 
detect subtle modulations between the various genes. For each gene the 
geometric mean (i.e. the mean expression value determined for all individual 
genes in aU profiles to be analysed) is calculated. Deviation from this geometric 
30 mean is termed differential expression. Genes that are expressed at values 
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allowing assignment of being differentially-expressed are used for hierarchical 
clustering. Subsequently the gene signatures (characteristic expression 
profiles) of all samples/patients are compared with each other by means of a 
Pearson correlation coefficient analysis showing the (pathway) resemblance 
5 within clinic al distinct groups of the total patient population. 

The present invention further provides genes that are modulated 
(up- and down- regulated) in AML compared to the geometric mean calculated 
from all patients. Such genes and the proteins they encode are useful for 
diagnostic and prognostic purposes, and may also be used as targets for 

10 screening therapeutic compounds that modulate AML, such as antibodies. The 
methods of detecting nucleic acids of the invention or their encoded proteins 
can be used for a number of purposes. Examples include early detection of 
AML, monitoring and early detection of relapse following treatment of AML, 
monitoring response to therapy of AML, determining prognosis of AML, 

15 directing therapy of AML, selecting patients for postoperative chemotherapy or 
radiation therapy, selecting therapy, determining tumor prognosis, treatment, 
or response to treatment, and early detection of precancerous condition. Other 
aspects of the invention will become apparent to the skilled artisan by the 
following description of the invention. 

20 In one aspect, the present invention provides a method of detecting 

an AML-associated transcript in one or more cells from a patient, the method 
comprising contacting a biological sample from the patient with a 
polynucleotide, such as an oligonucleotide, that selectively hybridizes to a 
sequence at least 80% identical to a sequence of a gene as shown in Tables 1 or 

25 2. In one embodiment, the polynucleotide selectively hybridizes to a sequence 
at least 95% identical to a sequence of a gene as shown in Tables 1 or 2. In 
another embodiment, the polynucleotide comprises a sequence of a gene as 
shown in Tables 1 or 2. 

In one embodiment, the biological sample used in such methods of 

30 detection is a tissue sample. In another embodiment, the biological sample 
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comprises isolated nucleic acids, e.g., mRNA. In one embodiment, the 
polynucleotide is labeled, e.g., with a fluorescent label. In one embodiment, the 
polynucleotide is immobilized on a solid surface. 



DESCRIPTION OF THE DRAWINGS 

Figure 1 shows, in panel (A), a Correlation View of 286 AML 
patients. The Correlation Visualization tool displays pair-wise correlations 
between the samples. The patient samples in the visualization are colored by 
10 Pearson's correlation coefficient values with deeper colors indicating higher 
positive (red) or negative (blue) correlations, indicating similarity in the 
underlying pathway indicative for the subgroups reflecting the heterogeneity 
within the patient population. The scale bar indicates 100% correlation (red) 
towards 100% anti correlation (blue). In order to reveal correlation patterns, a 
15 matrix ordering method is applied to rearrange the samples. The ordering 
algorithm starts with the most correlated sample pair and, through an 
iterative process, sorts all the samples into correlated blocks. Each sample is 
joined to a block in an ordered manner so that a correlation trend is formed 
within a block with the most correlated samples at the centre. The blocks are 
20 then positioned along the diagonal of the plot in a similar ordered manner. 

Panel (B) of Figure 1 shows an adapted Correlation View of 286 
AML patients (right panel) and top40 genes defining the 16 individual clusters 
of patients (left panel). All 16 clusters identified on the basis of the Correlation 
View are indicated (1 to 16). FAB classification and karyotype based on 
25 cytogenetics are depicted in the columns along the original diagonal of the 

Correlation View (FAB Ml-green, M2-purple, M3-orange, M4-yellow, M5-blue, 
M6-grey; karyotype: normal-green, inv(16)-yeUow, t(8;21)-purple, t(15;17)- 
orange, llq23 abnormalities-blue, other-grey). FLT3 ITD, FLT3TKD, N-JSAS, 
K-RAS and cEBPa mutations and EVI1 overexpression are depicted in the 
30 same set of columns (red bar: positive and green bar: negative). The expression 
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levels of the top40 genes identified by Significance Analysis of Microarrays 
(SAM) analyses of each of the 16 clusters are visualized in the left panel. The 
scale bar indicates 4-fold upregulation (red) towards 4-fold downregulation 
(green) relative to the geometric mean of all samples. 
5 Figure 2 shows the overall survival (panel A), event free survival 

(panel B) and relapse rate after CR (panel C) of AML patients in cluster #5 
(M4/M5), cluster #9 (inv(16)), cluster #10 (EWI/monosomy 7), cluster #12 
(t(15;17)) and cluster #13 (t(8;21)), indicating that expression profiles in acute 
myeloid leukemia associate with diverse genetic aberrations and have 

10 prognostic impact. 

Figure 3 provides a guideline on how to read the Omniviz 
Correlation View. The figure shows the Correlation View and FAB 
classification (right-hand edge of figure) of the cohort of 286 AML patients 
(2856 probe sets). A total of 16 distinct cluster can be identified on the right 

15 edge of the figure. X-axis and Y-axis show the regions of the various clusters 1- 
16 from top to bottom and from left to right, respectively. An exemplary 
correlation between cluster #5 and #16 is indicated by rectangle. Both clusters 
predominantly consist of AML-M5 (not visible) and correlate. However, they do 
form separate clusters. Anti-correlation for instance between cluster 5 and 

20 cluster #13, which merely contains AML-M2, is indicated by the dashed 
rectangle. Correlation and anti-correlation between every individual 
(sub)cluster can be extracted from the Correlation View and (sub)clusters can 
subsequently be assigned, e.g., cluster #6, #7 and #8 (dotted lines). FAB: M0- 
bright green, Ml-green, M2-pink, M3-orange, M4-purple, M5-turquoise, M6- 

25 yellow (with number). 

Figures 4-10 provide supporting results of the Pearson's correlation 
coefficient analyses using Omni viz with different probe subsets. In the 
Correlation View all 286 patients are plotted against all 286 AML patients. 
FAB classification and karyotype based on cytogenetics are depicted in the 

30 columns along the original diagonal (left-hand edge) of the Correlation View 
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(FAB MO-red, Ml-green, M2-purple, M3-orange, M4-yellow, M5-blue, MI6-grey; 
karyotype: normal-green, inv(16)-yellow, t(8;21)-purpl e) t(15;17)-orange, llq23 
abnormalitiesblue, 7(q) abnormalities-red, + 8- P ink, complex-black, othex-grey). 
FLT3 ITD, FLT3 TED, N-iZAS, K-RAS and cEBP a mutations and EVI1 
5 overexpression are depicted in the same set of columns (red bar: positive and 
green bar: negative). Figure 4: 147 probe; Figure 5: 293 probe sets; Figure 6: 
569 probe sets; Figure 7: 984 probe sete; Figure 8: 1692 probe sets; Figure 9: 
2856 probe sets; Figure 10: 5071 probe sets. 

Figure 11 shows the Southern blot analyses AML patients with 
10 cryptic inv(16). Southern blot analyses was carried out with a myosine Beavy 
chain 11 specific probe (NT 010393, 136753-137404 nt) on material of AML 
(WT no inv(16)), AML with known inv(16) breakpoint (type A and E) and 
three patients that clustered with all known AML and inv(16) patients in the 
Correlation View (Figure 1). 
15 Figure 12 shows the Expression of MYHU as determined by 

Affymetrix GeneChip analyses in 286 cases of AML and controls. Expression 
levels of MYHU were high in AML patients and inv(16), whereas low levels 
were detected in the other AML patients, CD34-positive ceUs and normal bone 
marrow. 

20 Figure 13 shows a snapshot of Correlation View showing the AML- 

M3 t(15;17) patients. FAB M2-purple, M3-orange, M4-yellow. Karyotype: 
normal-green, t(15;17)-orange, other-grey. The AML-M3 1(15;17) patients are 
divided into two groups, i.e., low white blood cell count (WBC) and FLT3 ITD 
negative (green bar) versus high WBC/ FLT3 ITD positive (red bar). Karyotype 

25 is based on cytogenetics and WBC is depicted as 10 (cellsA). 

Figure 14 shows the Expression of ETO as determined by Affymetrix 
GeneChip analyses in 286 cases of AML and controls. Expression levels of ETO 
were high in AML patients and t(8;21), whereas low levels were detected in the 
other AML patients, CD34-positive cells and normal bone marrow. 



WO 2005/080601 



PCT/NL2005/000134 



10 

DETAILED DESCRIPTION OF THE INVENTION 

The term "classifying" is used in its art-recognized meaning and 
thus refers to arranging or ordering items, i.e. gene expression profiles, by 
classes or categories or dividing them into logically hierarchical classes, 
5 subclasses, and sub-subclasses based on the characteristics they have in 
common and/or that distinguish them. In particular "classifying" refers to 
assigning, to a class or kind, an unclassified item. A "class" then being a 
grouping of items, based on one or more characteristics, attributes, properties, 
qualities, effects, parameters, etc., which they have in common, for the purpose 

10 of classifying them according to an established system or scheme. 

The term "classification scheme" is used in its art-recognized 
meaning and thus refers to a list of classes arranged according to a set of pre- 
established principles, for the purpose of organizing items in a collection or 
into groups based on their similarities and differences. 

15 The term "clustering" refers to the activity of collecting, assembling 

and/or uniting into a cluster or clusters items with the same or similar 
elements, a "cluster" referring to a group or number of the same or similar 
items, i.e. gene expression profiles, gathered or occurring closely together 
based on similarity of characteristics. "Clustered" indicates an item has been 

20 subjected to clustering. 

The term "clustered position" refers to the location of an individual 
item, i.e. a gene expression profile, in amongst a number of clusters, said 
location being determined by clustering said item with at least a number of 
items from known clusters. 

25 The process of clustering used in a method of to the present 

invention may be any mathematical process known to compare items for 
similarity in characteristics, attributes, properties, qualities, effects, 
parameters, etc.. Statistical analysis, such as for instance multivariance 
analysis, or other methods of analysis may be used. Preferably methods of 

30 analysis such as self-organising maps, hierarchical clustering, 
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multidimensional scaling, principle component analysis, supervised learning, 
k-nearest neighbours, support vector machines, discriminant analyse, partial 
least square methods and/or Pearson's correlation coefficient analysis are used. 
In another preferred embodiment of a method of the present invention 
5 Pearson's correlation coefficient analysis, significance analysis of microarrays 
(SAM) and/or prediction analysis of microarrays (PAM) are used to cluster 
gene expression profiles according to similarity. A highly preferred method of 
clustering comprises similarity clustering of gene expression profiles wherein 
the expression level of differentially-expressed genes, having markedly lower 
10 or higher expression than the geometric mean expression level determined for 
all genes in all profiles to be clustered, is log(2) transformed, and wherein the 
transformed expression levels of all differentially-expressed genes in all 
profiles to be clustered is clustered by using K-means. A numerical query may 
then be used to. select a subset of genes used in the process of hierarchical 
15 clustering (Eisen et al., 1998), thus, numerical queries may be run to select 
differentially expressed genes relative to the calculated geometric mean to 
select a smaller group of genes for hierarchical clustering. 

Unsupervised sample clustering using genes obtained by numerical 
or threshold filtering is used to identify discrete clusters of samples as well as 
20 the gene-signatures associated with these clusters. The term gene signatures 
is used herein to refer to the set of genes that define the discrete position of the 
cluster apart from all other clusters, and includes cluster-specific genes. A 
numerical or threshold filtering is used to select genes for the analysis that are 
most likely of diagnostic relevance. Hierarchical clustering allows for 
25 visualization of large variation in gene expression across samples or present in 
most samples, and these genes could be used for unsupervised clustering so 
that clustering results are not affected by the noise from absent or non- 
changed genes. 

Thus, while, K-means clustering may be performed on all genes, the 
Pearson correlation is preferably calculated based on a subset of genes and 
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patients. Generally speaking the larger the threshold for accepting a deviation 
or change from the geometric mean, the smaller the number of genes that is 
selected by t his filtering procedure. Different cut-off or threshold values were 
used to prepare lists with different numbers of genes. The higher the number 
5 of genes selected and included on such lists, the more noise is generally 
encountered within the dataset, because there will be a relatively large 
contribution of non- leukemia pathway related genes in such lists. The filtering 
and selection procedure is preferably optimized such that the analysis is 
performed on as much genes as possible, while minimizing the noise. 

10 All genes with changed expression values higher than or equal to 1.5 

times the log(2) transformed expression values and genes with changed 
expression values lower than or equal to -1.5 times the log(2) transformed 
expression values are selected for hierarchical clustering. 

The subset of genes showing a markedly higher or lower expression 

15 than the geometric mean may for instance be a value that is more than 1.5 
times the geometric mean value, preferably more than 2 times the geometric 
mean value, even more preferably more than 3 times the geometric mean 
value. Likewise, a markedly lower expression than the geometric mean 
expression level may for instance be a value that is less than 0.8 times the 

20 geometric mean value, preferably less than 0.6 times the geometric mean 
value, more preferably less than 0.3 times the geometric mean value. 
The same selection of genes that is used for the hierarchical clustering, is used 
for clustering of the patients by Pearson correlation coefficient analysis. 

Gene expression profiling has previously been demonstrated to be 

25 useful in distinguishing myeloid from lymphoid malignancies as well as 

subclasses within these diseases (Alizadeh et al, 2000; Armstrong et al, 2002; 
Debernardi et al, 2003; Ross et al, 2003; Yeoh; Schoch et al, 2002; Golub et 
al, 1999), but it was hitherto unknown whether suitable distinctions on the 
basis of gene expression alone could be made between various types of AML, 
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let alone whether such distinctions could bear any relevance to prognosis of the 



The present invention now provides several methods to accurately 
identify known as well as newly discovered diagnostically, prognostically and 

5 therapeutically relevant subgroups of acute myeloid leukemia (AML), herein 
below also addressed as AML classes, as well as methods that can predict 
which approaches in treatment are likely to be effective. The basis of these 
methods resides in the measurement of (AML-specific) gene expression in 
AML-affected subjects. The methods and compositions of the invention thus 

10 provide tools useful in choosing a therapy for AML patients, including methods 
for assigning an AML patient to an AML class or AML cluster, methods of 
choosing a therapy for an AML patient, methods of determining the efficacy of 
a therapy in an AML patient, and methods of determining the prognosis for an 
AML patient. 

15 The methods of the invention comprise in various aspects the steps of 

establishing a gene expression profile of subject samples, for instance of 
reference subjects affected by AML or of a subject diagnosed or classified for 
AML. The expression profiles of the present invention are generated from 
samples from subjects affected by AML, including subjects having AML, 

20 subjects suspected of having AML, subjects having a propensity to develop 
AML, or subjects who have previously had AML, or subjects undergoing 
therapy for AML. The samples from the subject used to generate the 
expression profiles of the present invention can be derived from a variety of 
sources including, but not limited to, single cells, a collection of cells, tissue, 

25 cell culture, bone marrow, blood, or other bodily fluids. The tissue or cell 
source may include a tissue biopsy sample, a cell sorted population, cell 
culture, or a single cell. Sources for the sample of the present invention include 
cells from peripheral blood or bone marrow, such as blast cells from peripheral 
blood or bone marrow. 
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In selecting a sample, the percentage of the sample tlnat constitutes 
cells having differential gene expression in AML classes should be considered. 
Samples may comprise at least 20%, at least 30%, at least 40%, at least 50%, 
at least 55%, at least 60°/", at least 70%, at least 75%, at least 80%, at least 
5 85%, at least 90%, or at least 95% cells having differential expression in AML 
classes, with a preference for samples having a high percentage of such cells. 
In some embodiments, these cells are blast cells, such as leukemic cells. The 
percentage of a sample that constitutes blast cells may be determined by 
methods well known in the art; see, for example, the methods described in WO 
10 03/083140. 

"Gene expression profiling" or "expression profiling" is used herein 
in its art-recognised meaning and refers to a method for measuring the 
transcriptional state (mRNA) or the translational state (protein) of a plurality 
of genes in a cell. Depending on the method used, such measurements may 

15 involve the genome-wide assessment of gene expression, but also the 
measurement of the expression level of selected genes, resulting in the 
establishment of a "gene expression profile" or "expression profile", which 
terms are used in that meaning hereinbelow. As used herein, am "expression 
profile" comprises one or more values corresponding to a measurement of the 

20 relative abundance of a gene expression product. Such values may include 
measurements of RNA levels or protein abundance. Thus, the expression 
profile can comprise values representing the measurement of tlae 
transcriptional state or the translational state of the gene. In relation thereto, 
reference is made to U.S. Pat. Nos. 6,040,138, 5,800,992, 6,020135, 6,344,316, 

25 and 6,033,860. 

The transcriptional state of a sample includes the identities and 
relative abundance of the RNA species, especially mRNAs present in the 
sample. Preferably, a substantial fraction of all constituent RNTA species in the 
sample are measured, but at least a sufficient fraction to characterize the 

30 transcriptional state of the sample is measured. The transcriptional state can 
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be conveniently determined by measuring transcript abundance by any of 
several existing gene expression technologies. 

Translational state includes the identities and relative abundance of 
the constituent protein species in the sample. As is known to those of skill in 
5 the art, the transcriptional state and translational state are related. 

Each value in the expression profiles as determined and embodied in 
the present invention is a measurement representing the absolute or the 
relative expression level of a differentiaUy-expressed gene. The expression 
levels of these genes may be determined by any method known in the art for 
10 assessing the expression level of an RNA or protein molecule in a sample. For 
example, expression levels of RNA may be monitored using a membrane blot 
(such as used in hybridization analysis such as Northern, Southern, dot, and 
the like), or microwells, sample tubes, gels, beads or fibers (or any solid 
support comprising bound nucleic acids). See U.S. Patent Nos. 5,770,722, 
15 5,874,219, 5,744,305, 5,677,195 and 5,445,934, to which explicit reference is 
made. The gene expression monitoring system may also comprise nucleic acid 

probes in solution. 

In one embodiment of the invention, microarrays are used to 
measure the values to be included in the expression profiles. Microarrays are 

20 particularly well suited for this purpose because of the reproducibility between 
different experiments. DNA microarrays provide one method for the 
simultaneous measurement of the expression levels of large numbers of genes. 
Bach array consists of a reproducible pattern of capture probes attached to a 
solid support. Labeled RNA or DNA is hybridized to complementary probes on 

25 the array and then detected by laser scanning. Hybridization intensities for 
each probe on the array are determined and converted to a quantitative value 
representing relative gene expression levels. See, the Experimental section. 
See also, U.S. Pat. Nos. 6,040,138, 5,800,992 and 6,020,135, 6,033,860, and 
6,344,316, to which explicit reference is made. High-density oligonucleotide 
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arrays are particularly useful for determining the gene expression profile for a 
large number of RNA's in a sample. 

In one approach, total mRNA isolated from the sample is converted 
to labeled cRNA and then hybridized to an oligonucleotide array. Each sample 
5 is hybridized to a separate array. Relative transcript levels are calculated by 
reference to appropriate controls present on the array and in the sample. See, 
for example, the Experimental section. 

In another embodiment, the values in the expression profile are 
obtained by measuring the abundance of the protein products of the 

10 differentially -expressed genes. The abundance of these protein products can be 
determined, for example, using antibodies specific for the protein products of 
the differentially -expressed genes. The term "antibody" as used herein refers 
to an immunoglobulin molecule or immunologically active portion thereof, i.e., 
an antigen-binding portion. Examples of immunologically active portions of 

15 immunoglobulin molecules include F(ab) and F(ab')2 fragments which can be 
generated by treating the antibody with an enzyme such as pepsin. The 
antibody can be a polyclonal, monoclonal, recombinant, e.g., a chimeric or 
humanized, fully human, non-human, e.g., murine, or single chain antibody. In 
a preferred embodiment it has effector function and can fix complement. The 

20 antibody can be coupled to a toxin or imaging agent. A full-length protein 

product from a differentially-expressed gene, or an antigenic peptide fragment 
of the protein product can be used as an immunogen. Preferred epitopes 
encompassed by the antigenic peptide are regions of the protein product of the 
differentially-expressed gene that are located on the surface of the protein, 

25 e.g., hydrophilic regions, as well as regions with high antigenicity. The 
antibody can be used to detect the protein product of the differentially- 
expressed gene in order to evaluate the abundance and pattern of expression of 
the protein. These antibodies can also be used diagnostically to monitor 
protein levels in tissue as part of a clinical testing procedure, e.g., to, for 

30 example, determine the efficacy of a given therapy. Detection can be facilitated 
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by coupling (Le., physically linking) the antibody to a detectable substance (i.e., 
antibody labeling). Examples of detectable substances include various 
enzymes, prosthetic groups, fluorescent materials, luminescent materials, 
bioluminescent materials, and radioactive materials. Examples of suitable 

5 enzymes include horseradish peroxidase, alkaline phosphatase, (3- 

galactosidase, or acetylcholinesterase; examples of suitable prosthetic group 
complexes include streptaviduVbiotin and avi(lin/biotin; examples of suitable 
fluorescent materials include umbeuiferone, fluorescein, fluorescein 
isothiocyanate, rhodamine, dicMorotriazmylamine fluorescein, dansyl chloride 

10 or phycoerythrin; an example of a luminescent material includes luminol; 
examples of bioluminescent materials include luciferase, luciferin, and 
aequorin, and examples of suitable radioactive material include W, 35 S or 

m. 

Once the values comprised in the subject expression profile and the 
15 reference expression profile or expression profiles are established, the subject 
profile is compared to the reference profile to determine whether the subject 
expression profile is sufficiently similar to the reference profile. Alternatively, 
the subject expression profile is compared to a plurality of reference expression 
profiles to select the reference expression profile that is most similar to the 

20 subject expression profile. Any method known in the art for comparing two or 
more data sets to detect similarity between them may be used to compare the 
subject expression profile to the reference expression profiles. In some 
embodiments, the subject expression profile and the reference profile are 
compared using a supervised learning algorithm such as the support vector 

25 machine (SVM) algorithm, prediction by collective likelihood of emerging 

patterns (PCL) algorithm, the k-nearest neighbour algorithm, or the Artificial 
Neural Network algorithm. To determine whether a subject expression profile 
shows "statistically significant similarity" or "sufficient similarity" to a 
reference profile, statistical tests may be performed to determine whether the 

30 similarity between the subject expression profile and the reference expression 
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profile is likely to have been achieved by a random event. Any statistical test 
that can calculate the likelihood that the similarity between the subject 
expression profile and the reference profile results from a random event can be 
used. The accuracy of assigning a subject to an AML class based on similarity 
5 between differentially-expressed genes is affected largely by the heterogeneity 
within the patient population, as is reflected by the deviation from the 
geometric mean. Therefore, when more accurate diagnoses are required, the 
stringency in evaluating the similarity between the subject and the reference 
profile should be increased by changing the numerical query. 

10 The method used for comparing a subject expression profile to one or 

more reference profiles is preferably carried out by re-ru nn i n g the subsequent 
analyses in a (n+1) modus by performing clustering methods as described 
herein. Also, in order to identify the AML class reference profile that is most 
similar to the subject expression profile, as performed in the methods for 

15 establishing the AML class of an AML affected subject, i.e. by diagnosing AML 
in a subject or by classifying the AML in a subject, profiles are clustered 
according to similarity and it is determined whether the subject profile 
corresponds to a known class of reference profiles. In assigning a subject AML 
to a specific AML class for instance, this method is used wherein the clustered 

20 position of the subject profile, obtained after performing the clustering analysis 
of the present invention, is compared to any known AML class. If the clustered 
position of the subject profile is within a cluster of reference profiles, i.e. forms 
a cluster therewith after performing the similarity clustering method, it is said 
that the AML of the subject corresponds to the AML class of reference profiles. 

25 If a subject profile is not within a cluster of reference profiles, i.e. does not 
form a cluster therewith after performing the similarity clustering method, 
then a new AML class may be assigned to that subject profile, one of such 
classes being subjects not having AML. 

In some embodiments of the present invention, the expression 

30 profiles comprise values representing the expression levels of genes that are 
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differentially -expressed in AML classes. The term "differentially-expressed" as 
used herein means that the measured expression level of a particular gene in 
the expression profile of one subject differs at least n-fold from the geometric 
mean calculated from all patient profiles. The expression level may be also be 
5 up-regulated or down-regulated in a sample from a subject having a particular 
form of AML in comparison with a sample from a subject having a different 
form of AML. For example, in one embodiment, the differentially-expressed 
genes of the present invention may be expressed at different levels in different 
AML classes. Examples of genes that are differentially-expressed in the 
10 various AML classes are shown in Tables 1 and 2. 

It should be noted that many genes will occur, of which the 
measured expression level differs at least n-fold from the geometric mean 
expression level for that gene of all reference profiles. This may for instance be 
due to the different physiological state of the measured cells, to biological 
15 variation or to the present of other diseased states. Therefore, the presence of a 
differentially-expressed gene is not necessarily informative for determining the 
presence of different AML classes, nor is every differentially-expressed gene 
suitable for performing diagnostic tests. Moreover, a cluster-specific 
differential gene expression, as defined herein, is most Hkely to be informative 
20 only in a test among subjects having AML. Therefore, a diagnostic test 
performed by using cluster-specific gene detection should preferably be 
performed on a subject in which the presence of AML is confirmed. This 
confirmation may for instance be obtained by performing the method for 
classifying an AML in an AML-affected subject according to the present 
25 invention, or by any other test. 

The present invention provides groups of genes that are 
differentially -expressed in diagnostic AML samples of patients in different 
AML classes. Some of these genes were identified based on gene expression 
levels for 13,000 probes in 286 AML samples. Values representing the 
30 expression levels of the nucleic acid molecules detected by the probes were 
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analyzed as described in the Experimental section using Omniviz, SAM and 
PAM analysis tools. Omniviz software was used to perform all clustering steps 
such as K-means, Hierarchical and Pearson correlation tests. SAM was used 
specifically to identify the genes underlying the clinically relevant groups 
5 identified in the Pearson correlation analysis. PAM is used to decide the 

minimn-m number of genes necessary to diagnose all individual patients within 
the given groups of the Pearson correlation. 

In short, expression profiling was carried out on AML blasts from 
286 de novo AML patients. Unsupervised clustering was used to identify novel 

10 (sub)groups within the Pearson correlation following the hierarchical 

clustering. The Pearson correlation test resulted in the identification of 16 
groups or classes of AML patients with distinct molecular signatures. 
The hierarchical clustering and Pearson correlation allow the detection of the 
genetic heterogeneity (16 clusters). This may provide for a mechanistic 

15 signature of AML. After running the SAM and PAM analysis the diagnostic 
gene-signatures (incL cluster-specific genes) were obtained. 

While several of the molecularly assigned classes correspond to the 
well-defined AML subgroups with favourable cytogenetics, such as the well 
recognised genetic lesions AML1/ETO, PML/RARa and CBFfi/MYHll, we 

20 identified several additional distinct classes of patients that were not 

identified as distinct classes of AML before. For instance, new identified AML 
clusters comprised genetic lesions such as CEBPa mutations, or FLT3 ITD 
mutations, or Hq23 aberrations, indicating that these cytogenetic markers 
alone are not sufficient to determine the prognosis of an AML patient or the 

25 most optimal intervention strategy (drug treatment). 

Whereas the well-defined AML subgroups AML1/ETO, PML/RARa 
and CBFJ3/MYH11, could be identified based on measurement of the 
expression level of only one or two genes in a cell sample, many of the newly 
discovered AML classes were defined on the basis of differential expression of 

30 a plurality of genes. Genes that define an AML class are hereinafter also 



1 



WO 2005/080601 PCT/NL2005/000134 

21 

termed cluster-specific genes or signature genes. Prediction Analysis of 
Microarrays (PAM) was applied to determine the minimal gene sets that 
predict these prognostically important clusters with high accuracy. In one of 
the novel clusters half of the AML patients had unfavourable markers, such as 
5 elevated expression of EVI1 and/or loss of chromosome 7(q). Interestingly, 
more then 90 percent of patients in this cluster (cluster no. 10, see Example) 
responded poorly to therapy. The fact that a distinct gene expression signature 
defines this class of AML patients, suggests the existence of a currently 
unknown gene- or pathway defect that corresponds with poor treatment 
10 outcome. 

The present invention thus provides a method of classifying AML. 
Using this method, a total of 286 AML samples analysed on a DNA microarray 
consisting of 22283 probe sets, representing approximately 13,000 genes could 
be classified into at least 16 distinct clusters. These 16 distinct clusters of AML 

15 patients were assigned on the basis of strong correlation between their 

individual differential expression profiles for 2856 probe sets (Table 1; Figure 
1). The methods used to analyze the expression level values to identify 
differentially -expressed genes were employed such that optimal results in 
clustering, i.e. unsupervised ordering, were obtained. This then resulting in 

20 the definition of the 16 clusters of reference profiles based on molecular 
signature. The genes that defined the position or clustering of these 16 
individual clusters could be determined and the minimal sets of genes required 
to accurately predict the prognostically important AML classes corresponding 
to these clusters could be derived. It should be understood that the method for 

25 classifying AML according to the present invention may result in a distinct 
clustering pattern and therefore in a different classification scheme when 
other (numbers of) subjects are used as reference, or when other types of 
oligonucleotide microarrays for establishing gene expression profiles are used. 

The present invention thus provides a comprehensive classification 

30 of AML covering various previously identified genetically defined classes. 
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Further analysis of classes by prediction analysis of microarrays (PAM) to 
determine the minimum number of genes that defined or predicted these 
prognostically important classes resulted in the establishment of cluster- 
specific genes or signature genes. The presence of distinct gene expression 
5 profiles defining the novel classes suggests the presence of yet unknown 
common gene defects or pathway defects among AML cases in those classes. 
Several classes could be distinguished on the basis of the expression level of a 
single gene, whereas others could only be distinguished on the basis of 20 or 
more differentially-expressed genes (Table 3). 

10 The methods of the present invention comprise in some aspects the 

step of defining cluster-specific genes by selecting those genes of which the 
expression level characterizes the clustered position of the corresponding AML 
class among the various AML classes within a classification scheme of the 
present invention. Such cluster-specific genes are selected preferably on the 

15 basis of PAM analysis. This method of selection comprises the following. 

PAM, or partition round medoids, is one of the k-medoids methods. 
Different from usual k-means approach, it also accepts a dissimilarity matrix, 
and it is more robust because it minimizes a sum of dissimilarities instead of a 
sum of squared Euclidean distances. The PAM-algorithm is based on the 

20 search for 'k' representative objects or medoids among the observations of the 
dataset, which should represent the structure of the data. After finding a set of 
'k ! medoids, 'k ! clusters are constructed by assigning each observation to the 
nearest medoid. The goal is to find 'k 1 representative objects which minimize 
the s um of the dissimilarities of the observations to their closest representative 

25 object. The distance metric to be used for calculating dissimilarities between 
observations are "euclidean" and "manhattan". Euclidean distances are root 
sum-of-squares of differences, and manhattan distances are the sum of 
absolute differences. PAM calculates how many genes are necessary to identify 
all members (patients) belonging to a certain cluster. 
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The methods of the present invention comprise in some aspects the 
step of establishing whether the level of expression of cluster-specific genes in 
a subject shares sufficient similarity to the level of expression that is 
characteristic for an individual AML class. This step is necessary in 

5 determining the presence of that particular AML class in a subject under 
investigation, in which case the expression of that gene is used as a disease 
marker. Whether the level of expression of cluster-specific genes in a subject 
shares sufficient similarity to the level of expression of that particular gene in 
an individual AML class may for instance be determined by setting a threshold 

10 value. 

The present invention also reveals genes with a high differential 
level of expression in specific AML classes compared the geometric mean of all 
reference subjects. These highly differentially-expressed genes are selected 
from the genes shown in Table 2. These genes and their expression products 
15 are useful as markers to detect the presence of AML in a patient. Antibodies or 
other reagents or tools may be used to detect the presence of these markers of 
AML. 

The present invention also reveals gene expression profiles 
comprising values representing the expression levels of genes in the various 

20 identified AML classes. In a preferred embodiment, these expression profiles 
comprise the values representing the differential expression levels. Thus, in 
one embodiment the expression profiles of the invention comprise one or more 
values representing the expression level of a gene having differential 
expression in a defined AML class. Each expression profile contains a 

25 sufficient number of values such that the profile can be used to distinguish one 
AML class from another. In some embodiments, the expression profiles 
comprise only one value. For example, it can be determined whether a subject 
affected by AML is in the AML class defined by cluster # 9 (inv(16)) based only 
on the expression level of MYH11 201497_x_at (see Tables 2 and 31). 

30 Similarly, it can be determined whether a subject affected by AML is in the 
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AML class defined by cluster # 12 (t(15,17)) based only on the expression level 
of the cDNA of 2 genes FGF13 205110_s_at and HGF 210997_at and 
210998_s_at (see Tables 2 and 34). In this case, the expression profile 
comprises two values corresponding to two differentially-expressed genes. In 
5 other embodiments, the expression profile comprises more than one or two 
values corresponding to a differentially-expressed gene, for example at least 3 
values, at least 4 values, at least 5 values, at least 6 values, at least 7 values, 
at least 8 values, at least 9 values, at least 10 values, at least 11 values, at 
least 12 values, at least 13 values, at least 14 values, at least 15 values, at 

10 least 16 values, at least 17 values, at least 18 values, at least 19 values, at 
least 20 values, at least 22 values, at least 25 values, at least 27 values, at 
least 30 values, at least 35 values , at least 40 values, at least 45 values, at 
least 50 values, at least 75 values, at least 100 values, at least 125 values, at 
least 150 values, at least 175 values, at least 200 values, at least 250 values, at 

15 least 300 values, at least 400 values, at least 500 values, at least 600 values, at 
least 700 values, at least 800 values, at least 900 values, at least 1000 values, 
at least 1200 values, at least 1500 values, or at least 2000 or more values. 

It is recognized that the diagnostic accuracy of assigning a subject to 
an AML class will vary based on the number of values contained in the 

20 expression profile. Generally, the number of values contained in the expression 
profile is selected such that the diagnostic accuracy is at least 85%, at least 
87%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at 
least 95%, at least 96%, at least 97%, at least 98%, or at least 99%, as 
calculated using methods described elsewhere herein, with an obvious 

25 preference for higher percentages of diagnostic accuracy. 

It is recognized that the diagnostic accuracy of assigning a subject to 
an AML class will vary based on the strength of the correlation between the 
expression levels of the differentially -expressed genes within that specific AML 
class. When the values in the expression profiles represent the expression 

30 levels of genes whose expression is strongly correlated with that specific AML 



WO 2005/080601 



PCI7NL2005/000134 



25 

class, it may be possible to use fewer number of values (genes) in tbe 
expression profile and still obtain an acceptable level of diagnostic or 
prognostic accuracy. 

The strength of the correlation between the expression level of a 

5 differentially-expressed gene and a specific AML class may be determined by a 
statistical test of significance. For example, the chi square test used to select 
genes in some embodiments of the present invention assigns a chi square value ' 
to each differentially-expressed gene, indicating the strength of the correlation 
of the expression of that gene to a specific AML class. Similarly, the 
10 T-statistics metric and the Wilkins' metric both provide a value or score 

indicative of the strength of the correlation between the expression of the gene 
and its specific AML class. These scores may be used to select the genes of 
which the expression levels have the greatest correlation with a particular 
AML class to increase the diagnostic or prognostic accuracy of the methods of 

15 the invention, or in order to reduce the number of values contained in the 

expression profile while maintaining the diagnostic or prognostic accuracy of 
the expression profile. Preferably, a database is kept wherein the expression 
profiles of reference subjects are collected and to which database new profiles 
can be added and clustered with the already existing profiles such as to 

20 provide the clustered position of said new profile among the already present 
reference profiles. Furthermore, the addition of new profiles to the database 
will improve the diagnostic and prognostic accuracy of the methods of the 
invention. Preferably, in a method of the present invention SAM or PAM 
analysis tools are used to determine the strength of such correlations. 

25 The methods of the invention comprise the steps of providing an 

expression profile from a sample from a subject affected by AML and 
comparing this subject expression profile to one or more reference profiles that 
are associated with a particular AML class, a class with a known prognosis, or 
a class with a favourable response to therapy. By identifying the AML class 

30 reference profile that is most similar to the subject expression profile, e.g. 
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when their clustered positions fall together, the subject can be assigned to an 
AML class. The AML class assigned is that with which the reference profile(s) 
are associated. Similarly, the prognosis of a subject affected by AML can be 
predicted by determining whether the expression profile from the subject is 
5 sufficiently similar to a reference profile associated with an established 

prognosis, such as a good prognosis or a bad prognosis. Whenever a subject's 
expression profile can be assigned to an established AML class, a preferred 
intervention strategy, or therapeutic treatment can then be proposed for said 
subject, and said subject can be treated according to said assigned strategy. As 

10 a result, treatment of a subject with AML can be optimized according to the 
specific class of AML with which the subject is affected. For instance, the AML 
class belonging to cluster # 12, characterized by the presence of t(15,17), may 
be treated with retinoic acid. Within one class or cluster, further division may 
be made according to responders and non-responders to treatment or therapy. 

15 Such divisions may provide for further detailed characterisation of AML 
subjects. In another embodiment, the subject expression profile is from a 
subject affected by AML who is undergoing a therapy to treat the AML. The 
subject expression profile is compared to one or more reference expression 
profiles to monitor the efficacy of the therapy. 

20 In some embodiments, the assignment of a subject affected by AML 

to an AML class is used in a method of choosing a therapy for the subject 
affected by AML. A therapy; as used herein, refers to a course of treatment 
intended to reduce or eliminate the affects or symptoms of a disease, in this 
case AML. A therapy regime will typically comprise, but is not limited to, a 

25 prescribed dosage of one or more drugs or hematopoietic stem cell 

transplantation. Therapies, ideally, will be beneficial and reduce the disease 
state but in many instances the effect of a therapy will have non-desirable 
effects as well. 

In one aspect, the present invention provides a method of 
30 determining the prognosis for an AML affected subject, said method 
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comprising the steps of providing a classification scheme for AML by producing 
such a scheme according to a method of the invention and determining the 
prognosis for each AML class in said scheme based on clinical records for the 
AML subjects comprised in said class. In order to predict the progression of the 
5 disease in a subject, one has to rely on clinical records. The present invention 
provides for the assignment of the various clinical data recorded with reference 
subjects affected by AML to the various AML classes as defined herein. This 
assignment preferably occurs in a database. This has the advantage that once 
a new subject is identified as belonging to a particular AML class, either by 
10 performing a specific AML diagnostic method of the invention using the 
cluster-specific genes as disease markers or by performing a method of 
classifying an AML in an AML affected subject according to the invention, 
then the prognosis that is assigned to that class may be assigned to that 
subject. 

15 present invention provides compositions that are useful in 

determining the gene expression profile for a subject affected by AML and 
selecting a reference profile that is similar to the subject expression profile. 
These compositions include arrays comprising a substrate having capture 
probes that can bind specifically to nucleic acid molecules that are 

20 differentially-expressed in AML classes. Also provided is a computer-readable 
medium having digitally encoded reference profiles useful in the methods of 
the claimed invention. 

The present invention provides arrays comprising capture probes for 
detection of polynucleotides (transcriptional state) or for detection of proteins 

25 (translations state) in order to detect differentiaUy-expressed genes of the 
invention. By "array" is intended a solid support or substrate with peptide or 
nucleic acid probes attached to said support or substrate. Arrays typically 
comprise a plurality of different nucleic acid or peptide capture probes that are 
coupled to a surface of a substrate in different, known locations. These arrays, 

30 also described as "microarrays" or colloquially "chips" have been generally 
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described in the art, and reference is made U.S. Patent. Nos. 5,143,854, 
5,445,934, 5,744,305, 5,677,195, 6,040,193, 5,424,186,6,329,143, and 6,309,831 
and Fodor et al (1991) Science 251:767-77. These arrays may generally be 
produced using mechanical synthesis methods or light directed synthesis 
5 methods which incorporate a combination of photoHthographic methods and 
solid phase synthesis methods. Typically, "oligonucleotide microarrays" will be 
used for determining the transcriptional state, whereas "peptide microarrays" 
will be used for determining the translational state of a cell. 

"Nucleic acid" or "oligonucleotide" or "polynucleotide" or 

10 grammatical equivalents used herein means at least two nucleotides 

covalently linked together. Oligonucleotides are typically from about 5, 6, 7, 8, 
9, 10, 12, 15, 25, 30, 40, 50 or more nucleotides in length, up to about 100 
nucleotides in length. Nucleic acids and polynucleotides are a polymers of any 
length, including longer lengths, e.g., 200, 300, 500, 1O00, 2000, 3000, 5000, 

15 7000, 10,000, etc. A nucleic acid of the present invention will generally contain 
phosphodiester bonds, although in some cases, nucleic acid analogs are 
included that may have alternate backbones, comprising, e.g., 
phosphoramidate, phosphorothioate, phosphorodithioate, or O- 
methylphophoroamidite linkages (see Eckstein, Oligonucleotides and 

20 Analogues: A Practical Approach, Oxford University Press); and peptide 

nucleic acid backbones and linkages. Other analog nucleic acids include those 
with positive backbones; non-ionic backbones, and non-ribose backbones, 
including those described in U.S. Pat. Nos. 5,235,033 and 5,034,506, and 
Chapters 6 and 7, ASC Symposium Series 580, Carbohydrate Modifications in 

25 Antisense Research, Sanghui & Cook, eds. Nucleic acids containing one or 

more carbocyclic sugars are also included within one definition of nucleic acids. 
Modifications of the ribose-phosphate backbone may be done for a variety of 
reasons, e.g. to increase the stability and half-life of such molecules in 
physiological environments or as probes on a biochip. Mixtures of naturally 

30 occurring nucleic acids and analogs can be made; alternatively, mixtures of 
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different nucleic acid analogs, and mixtures of naturally occurring nucleic 
acids and analogs may be made. 

Particularly preferred are peptide nucleic acids (PNA) which 
includes peptide nucleic acid analogs. These backbones are substantially non- 
ionic under neutral conditions, in contrast to the highly charged 
phosphodiester backbone of naturally occurring nucleic acids. This results in 
two advantages. First, the PNA backbone exhibits improved hybridization 
kinetics. PNAs have larger changes in the melting temperature (Tm) for 
mismatched versus perfectly matched basepairs. DNA and RNA typically 
exhibit a 2-4 °C drop in Tmfor an internal mismatch. With the non-ionic PNA 
backbone, the drop is closer to 7-9°C. Similarly, due to their non-ionic nature, 
hybridization of the bases attached to these backbones is relatively insensitive 
to salt concentration. In addition, PNAs are not degraded by cellular enzymes, 
and thus can be more stable. 

The nucleic acids may be single stranded or double stranded, as 
specified, or contain portions of both double stranded or single stranded 
sequence. As will be appreciated by those in the art, the depiction of a single 
strand also defines the sequence of the complementary strand; thus the 
sequences described herein also provide the complement of the sequence. The 
nucleic acid may be DNA, both genomic and cDNA, RNA or a hybrid, where 
the nucleic acid may contain combinations of deoxyribo- and ribo-nucleotides, 
and combinations of bases, including uracil, adenine, thymine, cytosine, 
guanine, inosine, xanthine hypoxanthine, isocytosine, isoguanine, etc. 

"Transcript" typically refers to a naturally occurring RNA, e.g., a 
pre-mRNA hnRNA or mRNA As used herein, the term "nucleoside" includes 
nucleotides and nucleoside and nucleotide analogs, and modified nucleosides 
such as amino modified nucleosides. In addition, "nucleoside" includes non- 
naturally occurring analog structures. Thus, e.g. the individual units of a 
peptide nucleic acid, each containing a base, are referred to herein as a 
nucleoside. 
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As used herein a "nucleic acid probe or oligonucleotide" is defined as 
a nucleic acid capable of binding to a target nucleic acid of complementary 
sequence through one or more types of chemical bonds, usually through 
complementary base pairing, usually through hydrogen bond formation. As 
5 used herein, a probe may include natural (i.e., A, G, C, or T) or modified bases 
(7-deazaguanosine, inosine, etc.). In addition, the bases in a probe may be 
joined by a linkage other than a phosphodiester bond, so long as it does not 
functionally interfere with hybridization. Thus, e.g., probes may be peptide 
nucleic acids in which the constituent bases are joined by peptide bonds rather 

10 than phosphodiester linkages. It will be understood by one of skill in the art 
that probes may bind target sequences lacking complete complementarity with 
the probe sequence depending upon the stringency of the hybridization 
conditions. The probes are preferably directly labeled such as with isotopes, 
chromophores, lumiphores, chromogens, or indirectly labeled such as with 

15 biotin to which a streptavidin complex may later bind or with enzymatic 

labels. By assaying for the hybridization of the probe to its target nucleic acid 
sequence, one can detect the presence or absence of the select sequence or 
subsequence. Diagnosis or prognosis may be based at the genomic level, or at 
the level of RNA or protein expression. 

20 The skilled person is capable of designing oligonucleotide probes 

that can be used in diagnostic methods of the present invention. Preferably, 
such probes are immobilised on a solid surface as to form an oligonucleotide 
microarray of the invention. The oligonucleotide probes useful in methods of 
the present invention are capable of hybridizing under stringent conditions to 

25 AML-associated nucleic acids, such as to one or more of the genes selected 
from Table 1, preferably to one or more of the genes selected from Table 2, 
more preferably to one or more of the genes selected from Table 3. 

Techniques for the synthesis of arrays using mechanical synthesis 
methods are described in, e.g., U.S. Patent No. 5,384,261, to which, reference is 

30 made herein. Although a planar array surface is preferred, the array may be 
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fabricated on a surface of virtually any shape or even a multiplicity of surfaces. 
Arrays may be peptides or nucleic acids on beads, gels, polymeric surfaces, 
fibers such as fiber optics, glass or any other appropriate substrate, for the 
purpose of which reference is made to U.S. Pat. Nos. 5,770,358, 5,789,162, 

5 5,708, 153, 6,040, 193 and 5,800,992. Arrays may be packaged in such a manner 
as to allow for diagnostics or other manipulation of an aU-inclusive device. 
Reference is for example made to U.S. Pat. Nos. 5,856,174 and 5,922,591. 

The arrays provided by the present invention comprise capture 
probes that can specifically bind a nucleic acid molecule that is differentially- 

10 expressed in AML classes. These arrays can be used to measure the expression 
levels of nucleic acid molecules to thereby create an expression profile for use 
in methods of determining the diagnosis and prognosis for AML patients, and 
for monitoring the efficacy of a therapy in these patients as described 
elsewhere herein. 

15 In some embodiments, each capture probe in the array detects a 

nucleic acid molecule selected from the nucleic acid molecules designated in 
Tables 1 and 2. The designated nucleic acid molecules include those 
differentially-expressed in AML classes selected from cluster #l-cluster #16 as 
depicted in figure 1. 

20 The arrays of the invention comprise a substrate having a plurality 

of addresses, where each address has a capture probe that can specifically bind 
a target nucleic acid molecule. The number of addresses on the substrate 
varies with the purpose for which the array is intended. The arrays may be 
low-density arrays or high-density arrays and may contain 4 or more, 8 or 
more, 12 or more, 16 or more, 20 or more, 24 or more, 32 or more, 48 or more, 
64 or more, 72 or more 80 or more, 96, or more addresses, or 192 or more, 288 
or more, 384 or more, 768 or more, 1536 or more, 3072 or more, 6144 or more, 
9216 or more, 12288 or more, 15360 or more, or 18432 or more addresses. In 
some embodiments, the substrate has no more than 12, 24, 48, 96, or 192, or 
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384 addresses, no more than 500, 600, 700, 800, or 900 addresses, or no more 
than 1000, 1200, 1600, 2400, or 3600 addresses. 

The invention also provides a computer-readable medium 
comprising one or more digitally encoded expression profiles, where each 
5 profile has one or more values representing the expression of a gene that is 
differentially-expressed in an AML class. The preparation and use of such 
profiles is well within the reach of the skilled person (see e.g. WO 03/083140). 
In some embodiments, the digitally-encoded expression profiles are comprised 
in a database. See, for example, U.S. Patent No. 6,308,170. 

10 The present invention also provides kits useful for diagnosing, 

treating, and monitoring the disease state in subjects affected by AML. These 
kits comprise an array and a computer readable medium. The array comprises 
a substrate having addresses, where each address has a capture probe that can 
specifically bind a nucleic acid molecule (by using an oligonucleotide array) or 

15 a peptide (by using a peptide array) that is differentially-expressed in at least 
one AML class. The results are converted into a computer-readable medium 
that has digitally-encoded expression profiles containing values representing 
the expression level of a nucleic acid molecule detected by the array. 

By using the array described above, the amounts of various kinds of 

20 nucleic acid molecules contained in a nucleic acid sample can be 

simultaneously determined. In addition, there is an advantage t such that the 
determination can be carried out even with a small amount of the nucleic acid 
sample. For instance, mRNA in the sample is labeled, or labeled cDNA is 
prepared by using mRNA as a template, and the labeled mRNA or cDNA is 

25 subjected to hybridization with the array, so that mRNAs being expressed in 
the sample are simultaneously detected, whereby their expression levels can 
be determined. 

Genes each of which expression is altered due to AML can be found 
by determining expression levels of various genes in the AML affected cells 
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and classified into certain types as described above and comparing the 
expression levels with the expression level in a control tissue. 

The method for determining the expression levels of genes is not 
particularly limited, and any of techniques for confirming alterations of the 
5 gene expressions mentioned above can be suitably used. Among all, the 

method using the array is especially preferable because the expressions of a 
large number of genes can be simultaneously determined. Suitable arrays are 
commercially available, e.g., from Afiymetrix. 

For instance, mRNA is prepared from blast cells, and then reverse 
10 transcription is carried out with the resulting mRNA as a template. During 
this process, labeled cDNA can be obtained by using, for instance, any suitable 
labeled primers or labeled nucleotides. 

As to the labeling substance used for labeling, there can be used 
substances such as radioisotopes, fluorescent substances, chemuuminescent 
15 substances and substances with fluophor, and the like. For instance, the 
fluorescent substance includes Cy2, FluorX, Cy3, Cy3.5, Cy5, Cy5.5, Cy7, 
fluorescein isothiocyanate (FITC), Texas Red, Rhodamine and the like. In 
addition, it is desired that samples to be tested (cancer samples to be tested in 
the present selection method) and a sample to be used as a control are each 
20 labeled with different fluorescent substances, using two or more fluorescent 
substances, from the viewpoint of enabling simultaneous detection. Here, 
labeling of the samples is carried out by labeling mRNA in the samples, cDNA 
derived from the mRNA, or nucleic acids produced by transcription or 
amplification from cDNA. 
25 Next, the hybridization is carried out between the above-mentioned 

labeled cDNA and the array to which a nucleic acid corresponding to a suitable 
gene or its fragment is hnmobilized. The hybridization may be performed 
according to any known processes under conditions that are appropriate for 
the array and the labeled cDNA to be used. For instance, the hybridization can 
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be performed under the conditions described in Molecular Cloning, A 
laboratory manual, 2nd ed., 9.52-9.55 (1989). 

The hybridization between the nucleic acids derived from the 
samples and the array is carried out, under the above-mentioned hybridization 
5 conditions. When much time is needed for the time period required for 

procedures from the collection of samples to the determination of expression 
levels of genes, the degradation of mRNA may take place due to actions of 
ribonuclease. In order to determine the difference in the gene expressions in 
the samples to be tested (i.e., cell or tissue samples of AML patients) arid the 

10 gene expressions in a control sample, it is preferable that the mRNA levels in 
both of these samples are adjusted using a standard gene with relatively little 
alterations in expressions. 

Thereafter, by comparing the hybridization results of the samples to 
be tested with those of the control sample, genes exhibiting differential 

15 expression levels in both samples can be detected. Concretely, a signal which is 
appropriate depending upon the method of labeling used is detected for the 
array which is subjected to hybridization with the nucleic acid sample labeled 
by the method as described above, whereby the expression levels in the 
samples to be tested can be compared with the expression level in the control 

20 sample for each of the genes on the array. 

The genes thus obtained which have a significant difference in 
signal intensities are genes each of which expression is altered specifically for 
certain AML classes. 

The present invention also provides a computer-readable medium 

25 comprising a plurality of digitally -encoded expression profiles wherein each 
profile of the plurality has a plurality of values, each value representing the 
expression of a gene that is differentially-expressed in at least one AML class. 
The invention also provides for the storage and retrieval of a collection of data 
relating to AML specific gene expression data of the present invention, 

30 including sequences and expression levels in a computer data storage 
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apparatus, which can include magnetic disks, optical disks, magneto-optical 
disks, DRAM, SRAM, SGRAM, SDRAM, RDRAM, DDR RAM, magnetic bubble 
memory devices, and other data storage devices, including CPU registers and 
on-CPU data storage arrays. Typically, the data records are stored as a bit 
5 pattern in an array of magnetic domains on a magnetizable medium or as an 
array of charge states or transistor gate states, such as an array of cells in a 
DRAM device (e.g., each cell comprised of a transistor and a charge storage 
area, which may be on the transistor). 

For use in diagnostic, research, and therapeutic applications 
10 suggested above, kits are also provided by the invention. In the diagnostic and 
research applications such kits may include any or all of the following: assay 
reagents, buffers, AML class-specific nucleic acids or antibodies, hybridization 
probes and/or primers, antisense polynucleotides, ribozymes, dominant 
negative AML polypeptides or polynucleotides, small molecules inhibitors of 
15 AML-associated sequences, arrays, antibodies, Fab fragments, capture 
peptides etc. In addition, the kits may include instructional materials 
containing directions (i.e., protocols) for the practice of the methods of this 
invention. While the instructional materials typically comprise written or 
printed materials, they are not limited to such. Any medium capable of storing 
20 such instructions and communicating them to an end user is contemplated by 
this invention. Such media include, but are not limited to electronic storage 
media (e.g., magnetic discs, tapes, cartridges, chips), optical media (e.g., CD 
ROM), and the like. Such media may include addresses to internet sites that 
provide such instructional materials. One such internet site may provide a 
25 database of AML reference expression profiles useful for performing similarity 
clustering of a newly determine subject expression profiles with a large set of 
reference profiles of AML subjects comprised in said database. Preferably the 
database includes clinically relevant data such as patient prognosis, successful 
methods of treatment and cytogenetic characteristics for the various AML 
30 classes in the database. 
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The invention encompasses for instance kits comprising an array of 
the invention and a computer-readable medium having digitally-encoded 
reference profiles with values representing the expression of nucleic acid 
molecules detected by the arrays. These kits are useful for assigning a subject 
5 affected by AML to an AML class and for diagnosing AML in a subject. 

The present invention also provides for kits for screening for 
modulators of AML-associated sequences. Such kits can be prepared from 
readily available materials and reagents. For example, such kits can comprise 
one or more of the following materials: an AML-associated polypeptide or 

10 polynucleotide, reaction tubes, and instructions for testing AML-associated 
activity. Optionally the kit may comprise an array for detecting AML- 
associated genes, specifically cluster-defining genes according to the invention. 
A wide variety of kits and components can be prepared according to the ' 
present invention, depending upon the intended user of the kit and the 

15 particular needs of the user. 

Diagnosis would typically involve evaluation of a plurality of genes 
or products. The genes will be selected based on correlations with important 
parameters in disease which may be identified in historical or outcome data. 

In a preferred embodiment a kit-of-parts according to the invention 

20 comprises an oligonucleotide microarray according to the invention and means 
for comparing a gene expression profile determined by using said microarray 
with a database of AML reference expression profiles. The present invention 
also comprises kits of parts suitable for performing a method of the invention 
as well as the use of the various products of the invention, including databases, 

25 microarrays, oligonucleotide probes and classification schemes in diagnostic or 
prognostic methods of the invention. 

The methods and compositions of the invention may be used to 
screen test compounds to identify therapeutic compounds useful for the 
treatment of AML. In one embodiment, the test compounds are screened in a 

30 sample comprising primary cells or a cell line representative of a particular 
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AML class. After treatment with the test compound, the expression levels in 
the sample of one or more of the differentially-expressed genes of the invention 
are measured using methods described elsewhere herein. Values representing 
the expression levels of the differentially-expressed genes are used to generate 
5 a subject expression profile. This subject expression profile is then compared to 
a reference profile associated with the AML class represented by the sample to 
determine the similarity between the subject expression profile and the 
reference expression profile. Differences between the subject expression profile 
and the reference expression profile may be used to determine whether the test 
10 compound has anti-leukemogenic activity. 

The test compounds of the present invention can be obtained using 
any of the numerous approaches in combinatorial library methods known in 
the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring 
15 deconvolution; the 'one-bead one-compound' library method; and synthetic 

library methods using affinity chromatography selection. The biological library 
approach is limited to polypeptide libraries, while the other four approaches 
are applicable to polypeptide, non-peptide oligomer or small molecule libraries 
of compounds (Lam (1997) Anticancer Drug Res. 12:145). 
20 Examples of methods for the synthesis of molecular libraries can be 

found in the art, for example in DeWitt et al. (1993) Proc. Nad. Acad. Sci. USA 
90:6909; Erb et al. (1994) Proc. Natl. Acad. Sci. USA 91:11422; Zuckermann et 
al. (1994) J. Med. Chem. 37:2678; Cho et al. (1993) Science 261:1303; Carell et 
al. (1994) Angew. Chem. Int. Ed. Engl. 33:2059; Carell et al. (1994) Angew. 
25 Chem. Int. Ed. Engl. 33:2061; and in Gallop et al. (1994) J . Med. Chem. 

37:1233. Libraries of compounds may be presented in solution (e.g., Houghten 
(1992) Biotechniques 13:412-421), or on beads (Lam (1991) Nature 354:82-84), 
chips (Fodor (1993) Nature 364:555-556), bacteria (U.S. Patent No. 5,223,409), 
spores (U.S. Patent No. 5,223,409), plasmids (Cull et al. (1992) Proc. Natl. 
30 Acad. Sci. USA 89:1865-1869) or on phage (Scott and Smith (1990) Science 
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249:386-390; Devlin (1990) Science 249:404-406; Cwixla et al (1990) Proc. Nad. 
Acad. Sci. U.S.A. 97:6378-6382; Felici (1991) J. Mol. Biol. 222:301-310). 

Candidate compounds include, for example, 1) peptides such as 
soluble peptides, including Ig-tailed fusion peptides and members of random 
5 peptide libraries (see, e.g., Lam et al. (1991) Nature 354:82-84; Houghten et al. 
(1991) Nature 354:84-86) and combinatorial chemistry-derived molecular 
libraries made of D- and/or L- configuration amino acids; 2) phosphopeptides 
(e.g., members of random and partially degenerate, directed phosphopeptide 
libraries, see, e.g., Songyang et al (1993) CeU 72:767-778); 3) antibodies (e.g., 

10 polyclonal, monoclonal, humanized, anti-idiotypic, chimeric, and single chain 
antibodies as well as Fab, F(ab ? )Z, Fab expression library fragments, and 
epitope binding fragments of antibodies); 4) small organic and inorganic 
molecules (e.g., molecules obtained from combinatorial and natural product 
libraries; 5) zinc analogs; 6) leukotriene A4 and derivatives; 7) classical 

15 aminopeptidase inhibitors and derivatives of such inhibitors, such as bestatin 
and arphamenine A and B and derivatives; 8) and artificial peptide substrates 
and other substrates, such as those disclosed herein above and derivatives 
thereof. 

The present invention discloses a number of genes that are 
20 differentially-expressed in AML classes. These differentially-expressed genes 
are shown in Tables 1 and 2. Because the expression of these genes is 
associated with AML risk factors, these genes may play a role in 
leukemogenesis. Accordingly, these genes and their gene products are 
potential therapeutic targets that are useful in methods of screening test 
25 compounds to identify therapeutic compounds for the treatment of AML. 
Genes that are common between a number of AML classes are preferred as 
targets for therapeutic treatment, since a broader working over the patient 
population can be expected. It is very likely that genes that are present in 
more than one AML class, as defined in the present invention, are involved in 
30 general processes underlying AML. Thus, the expression of these genes is 
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likely to be associated with AML risk factors and thus play a role in 
leukemogenesis. Genes that are present in several classes or clusters may thus 
define superclusters, which superclusters may define the processes that play 
an important role in leukemogenesis in general, and AML in particular. 
5 The differentially-expressed genes of the invention may be used in 

cell-based screening assays involving recombinant host cells expressing the 
differentially-expressed gene product. The recombinant host cells are then 
screened to identify compounds that can activate the product of the 
differentially-expressed gene (i.e. agonists) or inactivate the product of the 
10 differentially-expressed gene (i.e. antagonists). 

Any of the leukemogenic functions mediated by the product of the 
differentiaHy-expressed gene may be used as an endpoint in the screening 
assay for identifying therapeutic compounds for the treatment of AML. Such 
endpoint assays include assays for cell proliferation, assays for modulation of 
15 the cell cycle, assays for the expression of markers indicative of AML, and 

assays for the expression level of genes differentially-expressed in AML classes 
as described above. Modulators of the activity of a product of a differentially- 
expressed gene identified according to these drug-screening assays provided 
above can be used to treat a subject with AML. These methods of treatment 
20 include the steps of administering the modulators of the activity of a product of 
a differentially-expressed gene in a pharmaceutical composition as described 
herein, to a subject in need of such treatment. 

The following examples are offered by way of illustration and not by way 

of limitation. 

25 
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EXAMPLE 1 

Methods Used 

Patients and cell samples 
5 Patients with a confirmed diagnosis of de novo AML were included 

in this study (Table 4). AH patients were treated according to the HO VON 
(Dutch-Belgian Hematology-Oncology Co-operative group) protocols 
(http://www.hovon.nl). The treatment protocols have been described previously 
Rombouts et al, 2001). Bone marrow or peripheral blood aspirations of AML 

10 patients at diagnosis (n=286) and healthy volunteers (n=5) were taken after 
informed consent. Blasts and mononuclear cells were purified by Ficoll- 
Hypaque (Nygaard, Oslo, Norway) centrifugation and cryopreserved. CD34 
positive cells of healthy volunteers (n=3) were sorted using the fluorescent 
activated cell sorter (FACS). According to cytological analysis the AML 

15 samples contained 80-100% blast cells after thawing independent of the blast 
count at diagnosis. 

RNA isolation and quality control 

After thawing, cells were washed once with Hanks balanced salt 

20 solution. High quality total RNA was extracted by lyses with guanidinium 

isothiocyanate followed by cesium chloride gradient purification (Chomczynski 
& Sacchi, 1987). RNA concentration, quality and purity were examined using 
the RNA 6000 Nano assay on the Agilent 2100 Bioanalyzer (Agilent, 
Amstelveen, The Netherlands). None of the samples showed RNA degradation 

25 (28S/18S rRNA ratio > 2) or DNA contamination. 

Gene profiling and quality control 

286 newly diagnosed cases of AML (Table 3) were analyzed by gene 
profiling using the Affymetrix U133A GeneChip. The U133A GeneChips 
30 contain 22283 probe sets representing approximately 13000 distinct genes. 
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Ten microgram of total RNA was used for the production of antisense 
biotinylated RNA. Single-stranded cDNA and double -stranded cDNA were 
synthesized according to the manufactures protocol (Invitrogen Life 
Technologies, Breda, The Netherlands) using the T7-(dT)24-primer (Genset 
5 Corp, Paris France). In vitro transcription was performed with biotin-ll-CTP 
and biotin-16-UTP (Perkin Elmer, Hoofddorp, The Netherlands) and the 
MEGAScript T7 labeling kit (Ambion, Cambridgeshire, UK). Double-stranded 
cDNA and cRNA were purified and fragmented with the GeneChip Sample 
Cleanup Module (Affymetrix, Santa Clara, CA). Biotinylated RNA was 
10 subsequently hybridized to the Affymetrix U133A GeneChip (45°C for 16 
hours). Staining, washing and scanning procedures were carried out as 
described in the GeneChip Expression Analysis Technical Manual (Affymetrix, 
Santa Clara, CA). All GeneChips were visually inspected for obvious 
irregularities. The global method of scaling/normahzation was applied and the 
15 differences between the scaling/normalization factors of all GeneChips (n=294) 
were less than 3-fold (0.70, SD 0.26). All additional quality metrics, i.e. percent 
genes present (50.6, SD 3.8), actin 3' to 5' ratio (1.24, SD 0.19) and GAPDH 3'to 
5' ratio (1.05, SD 0.14) indicated high overall sample and assay quality. 

20 Data normalization, analysis and visualization 

The mean intensity values of all probe sets were calculated by the 
global method of scaling/normalization using MAS5.0. As most genes with 
values below 30 are absent (83% of all absent calls), these values were 
classified as unreliable and set to 30. This process resulted also in the 

25 exclusion of possibly unreliable present calls (10% of all present calls). The 
ratios between measured intensity and geometric mean intensity were 
calculated for each probe set and log2 transformed to be used for further data 
analyses with Omniviz©, SAM© and PAM©. 

Omniviz® (Maynard, MA (version 3.6)) - Different numbers of probe 

30 sets were selected by filtering for those genes that in one or more samples 
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differed at least n-fold from the geometric mean expression level of all AML 
patients. By using various ratios different numbers of differentially-expressed 
probe sets were selected for the correlation visualization tool (Table 2). For 
each number of selected probe sets the clustering of the AML patients in 
5 specific molecularly recognizable groups was investigated using the 

Correlation Visualization tool of Omniviz (Supplemental Data (Figures B to 
H)). 

Table 5 (below) shows the evaluation of the Correlation View results 

on the basis of the clustering of AML patients with similar molecular 
10 abnormalities.)- The few AML cases with abnormalities involving chromosome 

5 were excluded. Ratio: ratio between measured intensity and geometric mean 

intensity by which probe sets were selected. 

SAM ® (version 1.21) Trustees of Leland Stanford Junior University 

- All supervised analyses were performed using Significance Analysis of 
15 Microarrays (SAM) (Tusher et al, 2001). The criterion to identify the top40 

genes for the assigned clusters was: at least a 2-fold difference between 

selected cluster and the remaining AML samples and a q- value of less than 

5%. 

PAM® (version 1.12) Trustees of Leland Stanford Junior University 
20 - All supervised class prediction analyses were performed by applying 
Prediction Analysis of Microarrays (PAM) software in R (version 1.7.1) 
(Tibshirani et al, 2002). 

All genes identified by the SAM and PAM methods are available as 
* Supplemental Data (Tables Al to PI and Q). 

25 

RT-PCR and sequence analyses 

Reverse trancriptase - polymerase chain reactions (RT-PCR) and 
sequence analyses for mutations in FLT3-ITD, FLT3-TKD, N-RAS, K-RAS and 
cEBPa, as well as real-time PCR for EVL1 were performed as described 
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previously (van Waalwijk van Doorn-Khosrovani et al, 2003a; van Waalwijk 
van Doorn-Khosrovani et al, 2003b; Valk et al, 2004; Care et al, 2003). 



10 



Statistical analyses of survival 

Statistical analyses were performed with Stata Statistical Software, 
Release 7.0 (Stata, College Station, TX). Actuarial probabilities of overall 
survival (OS, with failure death due to any cause) and event-free survival 
(EFS, with failure in case of no complete remission at day 1, at relapse or 
death in first CR) were estimated by the method of Kaplan and Meier. 



Results 

Correlation visualization of de novo AML by gene expression 

The best unsupervised ordering by applying the visualization tool of 
Omniviz of the AML cases in relation to different molecular markers was 

15 reached using 2856 probe sets (representing 2008 annotated genes and 146 
ESTs) (Figure 1A and Table 5). Sixteen distinct groups of AML patients were 
assigned on the basis of strong correlation between adjacent AML patients, 
i.e., within one red square along the diagonal, as well as the correlation and 
anti-correlation between the different groups, i.e., between the red squares 

20 along the diagonal (Figure 1A and Supplemental data (Figure A)). The final 
Omniviz Correlation View generated with 2856 probe sets was adapted such 
that cytological, cytogenetic and molecular parameters could be plotted 
directly adjacent to the original diagonal. This resulted in a unique way of 
visualization of the groups of patients with high correlation and related 

25 parameters (Figure IB). 

Distinct clusters of AML t(8;21), AML inv(16) and AML t(15;17) 
were apparent (Figure IB). Although these distinct clusters were readily 
identified with less probe sets using the correlation tool, clusters of AML 
patients with mutations in FLT3 or cEBPa, or with overexpression of EVI1 

30 were only apparent with 2856 probe sets (Table 5 and Figures 4 to 10). When 
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more genes were used for the correlation visualization this compact clustering 
vanished (Table 5). 

Unique genes characteristic for each of the 16 identified clusters 
were obtained by supervised analysis using SAM. The expression profiles of 
5 the top40 genes are plotted in Figure IB alongside the Correlation View. The 
SAM analyses resulted in only 599 discriminating genes (Tables 23-39) since a 
distinct gene profile for cluster #14 could not be identified, suggesting tight 
overlap with genes in clusters #7 and #8. 

10 AML and recurrent translocations 

CBFjB/MYHll - All inv(16) AML patients clustered within cluster 
#9 (Figure IB and Supplemental Data (Table I)). Of note, 4 patients who were 
previously not known to harbour an inv(16) were included within this cluster. 
Molecular analysis and Southern blotting revealed the presence of 

15 CBFp/MYHll fusion gene in those cases (Figure 11). SAM analysis revealed 
that MYH11 was the most prominent discriminating gene for this cluster 
(Supplemental data (Table II and Figure 12). Interestingly, CBF/3 anti- 
correlated with this cluster, suggesting that the CBFJ3/MYH11 fusion protein 
down modulates the expression of the CBFfi allele. 

20 PML/RARa - Cluster #12 contains all cases of acute promyelocyte 

leukemia (APL) with t(15;17) (Figure IB and Supplemental Data (Table L)), 
including two patients previously recognized as APL with PML /RARa by RT- 
PCR only. SAM analyses (Supplemental Data (Table LI)) revealed that genes 
encoding growth factors such as hepatocyte growth factor (HGF), macrophage- 

25 stimulating 1 (hepatocyte growth factor-like (MST1)) and fibroblast growth 
factor 13 (FGF13) were specific for this cluster. In addition, cluster #12 could 
be separated into two subgroups with either high or low white blood cell count 
(WBC) (Supplemental data (Figure 13). This subdivision corresponds with 
FLT3 ITD mutation status (Figure IB). 
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AML1/ETO - All patients with a t(8;21) grouped within cluster #13 
(Figure IB and Supplemental Data (Table M)), including one patient without a 
t(8;21) (2496). SAM identified ETO as the most (iiscriminative gene for this 
cluster (Supplemental data (Table Ml and Figure 14). 

5 

AML with llq23 abnormalities 

AML patients with llq23 abnormalities were intermingled within 
the 286 AML patients, although two subgroups were apparent, i.e., cluster #1 
and cluster #16 (Figure IB and Supplemental Data (Tables A and P)). Cluster 

10 #16 contains four cases of t(9;ll) and one case of t(ll;19) (5/11 cases (45%)). 
SAM analyses identified a strong signature with a group of genes specifically 
upregulated in the majority of cases in this cluster (Figure IB and 
Supplemental data (Table PI)). Although seven of 14 (50%) cases within 
cluster #1 have chromosome 11 abnormalities as well, this subgroup appears 

15 quite heterogeneous with a less uniform signature (Figure IB). 



AML and cEBPa mutations 

Interestingly, two separate clusters (#4 and #15) comprise AML 
patients with predominantly normal karyotypes and a high frequency of 

20 mutations in cEBPa (Figure IB (Clusters #4 (8/15 cases (53%)) and #15 (5/8 
cases (62%))). In cluster #4 a set of up- and down regulated genes could be 
defined (Supplemental data (Table Dl)), which appeared to discriminate the 
AML cases in cluster #4 from cluster #15. The upregulated genes represent 
certain T-cell genes, such as the CD7 antigen (CD7) and the T cell receptor 

25 delta locus (TRD@), which are known to be expressed on immature subsets of 
AML as well (Lo Coco et al, 1989; Boeckx et al, 2002). Ah but one of the to P 40 
genes of cluster #15 are downregulated (Supplemental data (Table 01)). 
Interestingly, these genes are similarly downregulated in cluster #4 (Figure 
IB). The genes encoding alpha 1-catenin (CTNNA1), tubulin beta-5 (TUBBS) 
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and Nedd4 family interacting protein 1 (NDFIPT) were the only genes down 
modulated and among the top40 in both cluster #4 and #15. 

AML and EVI1 overeocpression 
5 A separate cluster (#10) of AML was identified in which 44% (10/22 

cases, Supplemental data (Table J)) showed increased expression oiEVIl. 
Aberrant expression of EVI1 in cluster #10 correlated with chromosome 7 
abnormalities (6/10 EVTI-positive cases). This complete group of patients could 
be discriminated based on a selection of genes, suggesting that all patients, 

10 even the EVI1 negative cases, carry abnormalities in a common pathway. 
Cluster # 8 also contains a relatively high number of chromosome 7 
aberrations (5/13 cases, Supplemental data (Table H)), but it displays a 
different molecular signature compared to cluster #10 (Figure IB). This 
suggests that high expression of EVL1 and/or SWi-related proteins determines 

15 the molecular profile of cluster #10. Four out of 14 cases within the 

heterogeneous cluster #1 also demonstrated increased EVL1 expression. These 
patients may cluster outside cluster #10 since their molecular signatures are 
most likely the result of EVI1 overexpression and an llq23 abnormality. 

20 AML with FLT3 mutations 

Groups of patients with mutations in the FLT3 receptor gene were 
recognized within the Correlation View (Figure IB). In fact, clusters #2 and #6 
merely consist of patients with a FLT3 ITD. Interestingly, almost all of these 
patients have a normal karyotype. In addition, the FLT3 ITD mutation status 

25 seems to divide several clusters into two groups, e.g., clusters #3, #5 and AML 
with t(15;17) (#12). Other individual cases of AML with FLT3 ITD were more 
dispersed over the whole group of AML patients. AML patients with mutations 
in the tyrosine kinase domain (TED) of FLT3 did not cluster. Likewise 
patients with mutations in codons 12, 13 or 61 of the small GTPase RAS (N- 
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RAS and K-itaS) do not have apparent signatures and do not aggregate in the 
Correlation View (Figure IB). 

Other unique AML clusters 

5 AML patients with normal karyotypes clustered in several 

subgroups within the assigned clusters (Figure IB). In fact, the majority of 
patients in cluster #11 have normal karyotypes without any consistent 
additional abnormality. Other unique clusters, i!e., cluster #3, #5, #7, #8 and 
#14, were identified which could not be annotated with any known cytogenetic 

10 or molecular abnormality . Cluster #5 mainly contains AML patients that 

belong to the French-American-British (FAB) classification M4 or M5 subtypes 
(Figure IB), suggesting that the morphology was the main determinant for 
classifying these cases within this subgroup. Clusters #3, #7, #8, #11 and #14 
contain AML cases, that do not belong to one FAB subtype, but can be 

15 discriminated based on distinct gene expression profiles. 

Class prediction of distinct clusters in AML 

All 286 AML cases were randomised and divided into a training- 
(n=190) and a validation set (n=96). PAM was applied on the dataset to 

20 determine the minimal number of genes to predict distinct abnormalities with 
prognostic value in AML 1 , i.e., t(8;21), inv(16), t(15;17), Hq23 (cluster #16), 
SWI/monosomy 7 (cluster #10), cEBPa (clusters #4 and #15) (Table 3). In 
addition, since FLT3 ITD mutations are frequent abnormalities in AML and 
associated with poor outcome 2 , the minimal set of genes to predict FLT3 ITD 

25 mutations in AML were identified. 

AH patients with favourable cytogenetics within the validation set 
were predicted with 100% accuracy and with only few genes (Table 3). As 
expected from the SAM analyses, ETO for t(8;21), MYH11 for inv(16) and HGF 
for t(15;17) were among the most predictive genes (Supplemental Data (Table 

30 Q)). Interestingly, cluster #10 (EVI1I monosomy 7) was predicted with high 
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accuracy, although with a higher 10-fold cross validation error. Cluster #16 
(llq23) was predicted with fairly high accuracy. Since cluster #15 (cEBPaJ 
consists of few patients only, we combined both cEBP a clusters. These two 
clusters could subsequently be predicted within the validation set with fairly 
5 high accuracy. A highly predictive signature for the FLT3 ITD cluster could 
not be defined by means of expression profiling within the AML patient cohort 
investigated. 

Table 3 (below) shows the class prediction using PAM (10-fold CV 
error: 10-fold cross validation prediction error on training set (n=190), Error 
10 validation set: prediction error on validation set (n=96), #Probe sets: Number 
of probe sets used for prediction, #Genes: number of genes represented by 
probe sets used for prediction. For identities of the probe sets and genes see 
Supplemental Data (Table Q). *After randomization none of the AML patients 
from cEBPa cluster #15 were included in the validation set. 

15 

Survival analyses 

Overall survival (OS), event free survival (EFS) and relapse rate 
(RR) of AML patients from clusters containing >20 cases in the Correlation 
View, were determined, i.e., clusters #5 (M4/M5), #9 (inv(16)), #10 

20 (EWi/monosomy 7), #12 (t(15;17)) and #13 (t(8;21)). Patients with a complete 
clinical data set were included in the survival analyses (Figure 2). The mean 
actuarial OS and DFS probabilities at 60 months of the patients with 
favourable cytogenetics were 62% (±8.7%) and 50% (±2.4%), respectively. AML 
patients included in cluster #5 had intermediate survival (OS 27% and EFS 

25 32%), whereas patients from cluster #10 showed poor treatment response (OS 
6% (P=0.001) and EFS 18% (P=0.004)) mainly as a result of increased relapse 
incidence (Figure 2C). 

Discussion 

30 The results of the study presented here show profound diagnostic 
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impact of expression profiling. Among AML with considerable genetic 
diversity, expression profiling provides an approach to distinguish these highly 
variable genetic subsets into clusters with distinct signatures. Patients with 
AML were classified in 16 groups based on their gene expression profiles by 
5 unsupervised Pearson's correlation coefficient analyses. The results show that 
each of the assigned clusters represents true AML subgroups with specific 
molecular signatures. 

Firstly, all cases with t(8;21) (AML1/ETO), inv(16) (CBFfi/MYHl 1) 
or t(15;17) (PML/RARa), including patients that could not be recognized by 
10 karyotyping, could be clustered in three separate clusters with unique gene 
expression profiles. Unique correlations between gene expression profiles and 
favourable cytogenetic aberrations have been shown in the prior art 
(Debernardi et al, 2003; Schoch et al, 2002), however, here we demonstrate 
that these patients can even be recognized with high accuracy within a 
15 representative cohort of AML patients. 

Secondly, Significance Analyses of Microarrays (SAM) and 
Prediction Analyses of Microarrays (PAMC), showed a strong concordance 
between the specific genes identified for the different assigned clusters, 
demonstrating that we identified truly discriminative genes for all the clusters 
20 that we assigned. For instance, we identified two distinct clusters (#4 and #15) 
with overlapping signatures, which both included cases with normal 
karyotypes and mutations in cEBPou Multiple genes appeared to be 
downregulated in both subclasses but were unaffected in any other AML 
subgroup. 

25 Thirdly, the cuscriminative genes identified by SAM and PAM may 

in addition reveal specific functional pathways critical for the pathophysiology 
of AML. This is suggested by the identification of several functionally 
important genes implicated in specific subtypes of AML, such as the IL5Roc in 
AML with t(8;21) (Touw et al, 1991) and the bona fide FLT3/STAT5 targets 

30 IL2Ra (Kim et al, 2001) and PTM1 (Lilly et al, 1992) in AML with FLT3 ITD 
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mutations. 

Five clusters (#5, #9, #10, #12 and #13) 20 or more cases were 
evaluated in relation to outcome of therapy. As expected, clusters #9 
(CBFfl/MYHl 1 ), #12 (PML/RARa) and #13 (AML1/ETO), comprised cases 
5 with a favorable response to therapy. However, cases that belong to cluster #10 
showed a distinct poor outcome. Patients in this cluster could be predicted with 
high accuracy in an independent validation set with a minimal set of genes. 
The high frequency of poor prognostic markers, e.g., -7(q), -5(q), t(9;22) or high 
EVL1 is in agreement with the observation that this cluster represents a bad- 

10 risk AML group. However, since the cluster contains AML cases with a variety 
of genetically defined poor risk markers and since a significant portion of the 
cases did not express any of these lesions, this suggests that a unique pathway 
represented by the molecular signature of this cluster of AML patients is 
associated with bad outcome. 

15 This hypothesis is further strengthened by the fact that large 

numbers of cases with the same poor-risk markers were present in other 
clusters (#1, #2, #8 and #16). Analysis of the genes up- or downregulated in 
AML cases from cluster #10 may predict the pathway(s) involved the 
pathophysiology of this subgroup of AML patients. This might also shed light 

20 on the findings that the other cases with distinct poor -prognostic markers are 
grouped in different clusters. Unfortunately, these latter groups were too small 
for an accurate analysis of treatment outcome. 

The 44 AML patients in cluster #5 showed an intermediate survival 
estimate. Since these cases belong to AML FAB-M4 or -M5 subtype, it is 

25 possible that monocyte/macrophage related genes mainly drove clustering of 
these cases. Unsupervised clustering of larger numbers of only AML FAB-M4 
or -M5 cases with a normal karyotype may result in the identification of 
specific subgroups with unique gene expression profiles and perhaps variable 
prognosis. 

30 Three clusters mainly consisting of patients with normal karyotype 
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were identified. The majority of patients in two of those clusters (#2 and #6) 
were also characterized by FLT3 ITD mutations, whereas patients in cluster 
#11, with a discriminative molecular signature, did not contain any consistent 
abnormality. 

5 Two clusters (#1 and #16) were recognized, which harbored llq23 

abnormalities, representing defects involving the mixed-lineage leukemia 
gene. The reason for the separation of these two subgroups is most likely 
caused by different additional genetic defects in the cases of the distinct 
clusters, causing different gene expression profiles. In cluster #1 this 

10 abnormality may be the frequently observed high expression of EVI1, which is 
not apparent in AML cases from cluster #16. A similar explanation may hold 
for AML cases in clusters #4 and # 15, both comprising cEBPa mutant cases, 
AML patients in clusters #1 and #10 (high EVI1 expression), or patients in 
clusters # 8 and #10 with frequent monosomy 7. Given the fact that each of 

15 these clusters expressed such a distinct molecular signature most probably 
means that in the cases without the characteristic genetic lesion, other 
currently unidentified mutations affecting the same pathways are responsible 
for the genetic profiles. 

Internal tandem duplications (ITD) in the FLT3 gene adversely 

20 affect clinical outcome (Levis & Small, 2003). The molecular signature induced 
by the constitutively activated the FLT3 receptor appears not strong enough to 
distinguish FLT3 ITD carrying AML patients from the other cases. However, 
the clustering of FLT3 ITD positive patients within assigned clusters, as is the 
case in the APL subgroup (cluster #12), demonstrates that the presence of 

25 FLT3 ITD results in different biological entities within one type of disease. 

To this end, our study demonstrates that cytogenetically known as 
well as new clusters of AML with characteristic gene expression signatures 
can be identified with one single assay. The quality of genome-wide analysis 
will further advance with the availability of novel whole genome arrays, 

30 improved sequence annotation and the development of more sophisticated 
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protocols and software, allowing analysis of subtle differences in gene 
expression and comprehensive pathway prediction. These studies, while 
augmenting our understanding of the pathways involved in pathophysiology of 
AML, will result in improved diagnostics and possibly lead the way to the 
5 development anti-cancer drugs that interfere with disease related pathways. 

EXAMPLE 2 

Analyses of novel AML patients 

10 Patients and cell samples 

Eligible patients have a diagnosis of primary AML, confirmed by cytological 
examination of blood and bone marrow. Blasts and mononuclear cells should 
be purified by Ficoll-Hypaque (Nygaard, Oslo, Norway) centrifugation. Add 1:1 
diluted peripheral blood or bone marrow 1:4 diluted both in PBS up to 20-25 

15 ml on to 15 ml Ficoll-Hypaque. Spin 15 minutes at 1880rpm. Collect 

interphase with mononuclear cells and wash twice with PBS (total volume 
50ml, 8 minutes 2000 rpm). The pellet contains the mononuclear cells, 
including the blast cells. As a result, the AML samples should contain 80-100 
percent blast cells, regardless of the blast count at diagnosis. 30.10 6 cells/ml 

20 should be frozen in lvol PBS/1 vol heat inactivated FCS/O.5 vol DMSO stored 
in liquid nitrogen. 

RNA isolation and quality control 

After thawing, cells were washed once with Hanks balanced salt solution. High 
25 quality total RNA should extracted by lysis with guanidinium isothiocyanate 
followed by cesium chloride gradient purification. RNA concentration, quality 
and purity should be examined using the RNA 6000 Nano assay on the Agilent 
2100 Bioanalyzer (Agilent, Amstelveen, The Netherlands). None of the 
samples should show RNA degradation (28S/18S rRNA ratio > 2) or 
30 contamination by DNA. 
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Gene profiling and quality control 

Ten ug of total RNA should be used to prepare antisense biotinylated RNA. 
Single-stranded cDNA and double-stranded cDNA should be synthesized 

5 according to the manufacturer's protocol (Invitrogen Life Technologies, Breda, 
The Netherlands) using the T7-(dT)24-primer (Genset Corp, Paris, France). In 
vitro transcription should be performed with biotin-ll-CTP and biotin-16-UTP 
(Perkin Elmer, Hoofddorp, The Netherlands) and the MEGAScript T7 labeling 
kit (Ambion, Cambridgeshire, UK). Double-stranded cDNA and cRNA should 

10 be purified and fragmented with the GeneChip® Sample Cleanup Module 
(Affymetrix, Santa Clara, CA). Biotinylated RNA should be hybridized to the 
. Affymetrix U133A GeneChip® (45°C for 16 hours). Samples should be 
analyzed using Asymetrix U133A or U133 Plus2.0 GeneChips®. The U133A 
GeneChip® contains 22283 probe sets, representing approximately 13000 

15 genes. These probe sets can also be selected from the U133 Plus2.0 
GeneChip®. Staining, washing and scanning procedures should be carried out 
as described in the GeneChip® Expression Analysis Technical Manual 
(Affymetrix, Santa Clara, CA). All GeneChips® should be visually inspected 
for irregularities. The global method of scaling/normalization should be applied 

20 and the differences between the scaling/normalization factors of all 
GeneChips® up to the Target Gene Intensity of 100 (reference value n=285: 
scaling factor = 0.70, SD 0.26). All additional measures of quality - percent 
genes present (reference value n=285: 50.6 +3.8), actin 3' to 5' ratio (reference 
value n=285: 1.24 ±0.19) and GAPDH 3'to 5' ratio (reference value n=285: 1.05 

25 +0.14) - should indicate high overall sample and assay quality. 

Reference data set 

A reference data set (gene expression data and detailed clinical and molecular 
data) of 285 AML patients should be downloaded from the Gene Expression 
30 Omnibus (www.ncbi.nlm.nih.gov/geo. accession number GSE1159). 
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Data normalization, analysis and. visualization 

All intensity values (reference set (n=285) and new AML patients to be 
included) should be scaled to an a_verage value of 100 per GeneChip® 
according to the method of global scaling/normalization, available in the 
Affymetrix Microarray Suite (MA-S5.0). All other setting should be default 
according to the manufacturer. 

As our methods reliably identify samples with an average intensity value >30 
but do not reliably discriminate values from 0 - <30, these values should be set 
to 30. 

For each probe set the geometric mean of the hybridization intensities of all 
patient samples should calculated.. The level of expression of each probe set in 
every sample was determined relative to this geometric mean and transformed 
to log2 to ascribe equal weight to gene-expression levels with similar relative 
distances to the geometric mean. The transformed expression data should be 
subsequently imported into Omaiviz. 

Pearson's Correlation Visualization tool of Omniviz (Maynard, MA 
(version 3.6)) - The Omniviz package should be used to perform and visualize 
20 unsupervised cluster analysis. The clustering of molecularly recognizable 
specific groups of patients should be investigated with the 2856 probe sets 
(Table 1) taking the reference sefc (n=285) and new patients to be analysed into 
account. 
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Table 1. About 2856 genes used for classifying AML of 286 patients into 
defined clusters as identified in Correlation View 



Affymetrix probe set id 


gene symbol 


unigene ID 


117_at 


HSPA6 


Hs.3268 


1405JLat 


CCL5 


Hs.241392 


1598_£_at 


GAS 6 


Hs.437710 


200067_x_at 


SNX3 


Hs. 12102 


200075_s_at 


GUK1 


Hs.376933 


200099_s_at 




-//-- 


200602_at 


APP 


Hs.177486 


200606_at 


DSP 


Hs.349499 


200612_s_at 


AP2B1 


Hs.370123 


200616_s_at 


KIAA0152 


Hs.181418 


200628_s_at 


WARS 


Hs.82030 


200629_at 


WARS 


Hs.82030 


200632_s_at 


NDRG1 


Hs.318567 


200644_at 


MLP 


Hs.75061 


200648_s_at 


GLUL 


Hs.442669 


200660_at 


S100A11 


Hs.417004 


20066 l_at 


PPGB 


Hs.118126 


200665_s_at 


SPARC 


Hs.111779 


200671_s_at 


SPTBN1 


Hs.205401 


200672_x_at 


SPTBN1 


Hs.205401 


200675_at 


CD81 


Hs.54457 


200678jc_at 


GRN 


Hs. 180577 


200696_s_at 


GSN ■ 


Hs.446537 


20Q697_at 


HK1 


Hs.118625 


200703_at 


DNCL1 


Hs.5120 


200704_at 


LITAF 


Hs.76507 


20070G__s_at 


LITAF 


Hs.76507 


200736 js_at 


GPX1 


Hs.76686 


200762_at 


DPYSL2 


Hs.173381 


200765_x_at 


CTNNA1 


Hs.254321 


200766^at 


CTSD 


Hs.343475 


200771_at 


LAMC1 


Hs.432855 
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Table 1 (continued): 

200780_x_at 
200782_at 
5 200784_s__at 
200785_s_at 
200791_s_at 
200795_at 
200796_s_at 
10 200799_at 
200800_s_at 
200808_s_at 
200832_s_at 
200838_at 
15 200839_s_at 
200853_at 
200871_s_at 
200872_at 
200878_at 
20 200895_s_at 
200897_s_at 
200907_s_at 
20092Uuat 
200923_at 
25 200931_s__at 
200952_s_at 
200953_s_at 
200962_at 
200965_s_at 
30 200981_x_at 
200982_s_at 
200983_x_at 
200985_s_at 
200986_at 
35 200989_at 
200991_s_at 
200998js_at 
200999_s__at 
201005_at 
40 201008_s_at 
201012_at 
201013_s_at 
201015_s_at 
20102Oc_at 
45 201034_at 
201037_at 
201041_s_at 
201043_s_at 
201044_x_at 
50 201047_x_at 
201050_at 
201052_s_at 
201058_s_at 
20106(Lx_at 
55 201061_s_at 
201069_at 
201105_at 
201107_s_at 
201108_s_at 
60 201109_s_at 
201110_s_at 
201123_s_at 
201125_s_at 
201131_s_at 
65 201136_at 
201137_s_at 
201141_at 



59 



GNAS 


Hs.157307 


ANXA5 


Hs.145741 


LRP1 


Hs.162757 


LRP1 


Hs.162757 


IQGAP1 


Hs.1742 


SPARCL1 


Hs.75445 


MCL1 


Hs.86386 


HSPA1A 


Hs.75452 


HSPA1A 


Hs.75452 


ZYX 


Hs.76873 


SCD 


Hs.119597 


CTSB 


Hs. 135226 


CTSB 


Hs. 135226 


H2AFZ 


Hs.119192 


PSAP 


Hs.406455 


S100A10 


Hs.143873 


EPAS1 


* Hs.8136 


FKBP4 


Hs.848 


KIAA0992 


Hs.194431 


KIAA0992 


Hs.194431 


BTG1 


Hs.255935 


LGALS3BP 


Hs.79339 


VOL 


Hs.75350 


CCND2 


Hs.376071 


CCND2 


Hs.376071 


RPL31 


Hs.375921 


ABLIM1 


Hs.442540 


GNAS 


Hs.157307 


ANXA6 


Hs.412117 


CD59 


Hs.278573 


CD59 


Hs.278573 


SERPING1 


Hs.384598 


HIF1A 


Hs.412416 


SNX17 


Hs.278569 


CKAP4 


Hs.74368 


CKAP4 


Hs.74368 


CD9 


Hs.387579 


TXMP 


Hs.179526 


ANXA1 


Hs.287558 


PAICS 


Hs.444439 


JUP 


Hs.2340 


IF2 


Hs.158688 


ADD3 


Hs.324470 


PFKP 


Hs.26010 


DUSP1 


Hs.171695 


ANP32A 


Hs.124977 


DUSP1 


Hs.171695 


RAB6A 


Hs.5636 


PLD3 


Hs.74573 


PSMF1 


Hs.437495 


MYL9 


Hs.433814 


STOM 


Hs.439776 


STOM 


Hs.439776 


MMP2 


Hs.367877 


LGALS1 


Hs.407909 


THBS1 


Hs. 164226 


THBS1 


Hs.164226 


THBS1 


Hs.164226 


THBS1 


Hs.164226 


EIF5A 


Hs.310621 


ITGB5 


Hs. 149846 


CDH1 


Hs. 194657 


PLP2 


Hs.77422 


HLA-DPB1 


Hs.368409 


GPNMB 


Hs.389964 
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Table 1 (continued): 



201160_s_at 




TJ« OOI QQQ 


201161_s_at 


CSDA 


TJ„ OOI OOO 

HS.2218H9 


201162_at 


IGFBP7 


TT JQE7QR 

xis.4d5 / yo 


201163_s_at 


IGFBP7 


±is.4i>o jyo 


201l69_s_at 


BHLHB2 


Hs.171825 


201170_s_at 


BHLHB2 


TT_ ini OOR 

Hs. 17 1825 


201174_s_at 


TERF2IP 


TT_ nnj inn 

Hs.274428 


201l78_at 


TUT* /"v rr 

FBX07 


Hs.5912 


201189_s__at 


1TPR3 


TT„ HHC 1 C 

Hs.77515 


20ll93_at 


IDH1 


TT — -a i ono 

Hs. 11223 


201195_s_at 


SLC7A5 


TT- 1 Ci A 1 

Hs. 184601 


20120 l_at 


CSTB 


Hs.695 


2012l8_at 


CTBP2 


TT— 1 rjH r»Q1 

JtiS.171o91 


201220_x_at 


CTBP2 


Hs.l71o91 


201222_s_at 


RAD23B 


TT. i ennQT 

Hs.l590o7 


201223_s_at 


RAD23B 


TT_ t cnnOT 

Hs.l59uo7 


201234__at 


ILK 


TJ- ci oc 

HS.bl9b 


201242_s_at 


ATP IB 1 


lis. 78629 


201249_at 


SLC2A1 


TT — 1 £»ftOOO 

Hs, 169902 


201250_s_at 


SLC2A1 


TT. 1 OflOAO 

Hs. 169902 


201251_at 


PKM2 


TT_ 1 AOOOI 

Hs. 198281 


201272_at 


AKR1B1 


TT- i-tj; o 1 O 

Hs.75313 


201285_at 


MKRN1 


TT_ rrrjnQ 

Hs.7ooo 


201291_s_at 


TOP2A 


HS.lobd4b 


201294_s_at 


WSB1 


TT_ n 1 (50*70 

HS.315o79 


201295_s_at 


WSB1 


TT- o f C OfTQ 

Hs.315o79 


201300_s_at 


PRNP 


TT- jIOOEOO 

Hs.438582 


201301_s_at 


ANXA4 




201302_at 


ANXA4 


TT_ a noQOf; 


201307_at 


TXT T1 An /4 <~L 

FLJ 10849 


HS.oob/o4 


201309_x_at 


C5orfl3 


Tj- enoTito 

Hs. 508742 


201313_at 


EN02 


TT— 1 ilCCQft 

Hs.l4bo8U 


201324_at 


EMP1 


TT_ onccoo 
Hs.o0bb»2 


201325js_at 


EMP1 


Hs. dubby z 


201328_at 


ETS2 


Tj- ono Ann 
Hs.292477 


201329_s_at 


ETS2 


Hs.292477 


201333js_at 


ARHGEF12 


TT_ Jini in 

Hs.413112 


201334„s_at 


ARHGEF12 


TT J1A1 TO 

Hs.413112 


201348_at 


GPX3 


Hs.386793 


201360_at 


CST3 


Hs.304682 


201373_at 


PLEC1 


Hs.79706 


201389_at 


ITGA5 


TJ_ i ytO/»OQ 

Hs. 149609 


201392_s_at 


IGF2R 


HS.7647d 


201393_s_at 


IGF2R 


Hs. 76473 


20l412_at 


LRP10 


Hs.28368 


20X416_at 


SOX4 


Hs.357901 


201417_at 


SOX4 


Hs.357901 


201418_s_at 


SOX4 


Hs.357901 


201422_at 


IFI30 


TT- 1 J/»OD 

Hs. 14623 


20l425_at 


ALDH2 


TT- j on A OH 

Hs.436437 




V iXVl 


Hs 435800 


201427_s_at 


SEPP1 


Hs.275775 


201431_s_at 


DPYSL3 


Hs.150358 


201445_at 


CNN3 


Hs.194662 


201459_at 


RUVBL2 


Hs.6455 


201462_at 


KIAA0193 


Hs.75137 


201464_jc_at 


JUN 


Hs.78465 


201465_s_at 


JUN 


Hs.78465 


201466_s_at 


JUN 


Hs.78465 


201473_at 


JUNB 


Hs.400124 


201487_at 


CTSC 


Hs.128065 


201497_x_at 


MYH11 


Hs.78344 


201506_at 


TGFBI 


Hs.421496 


201508_at 


IGFBP4 


Hs.1516 


201518_at 


CBX1 


Hs.77254 
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Table 1 (continued): 

201522_x_at 
201531_at 
5 201536_at 
201539_s_at 
201540_at 
201548_j3_at 
201549 j^at 
10 201550_x_at 
201563_at 
201564_s_at 
201565_s_at 
201566_x_at 
15 201579_at 
201590_x_at 
201596_x_at 
201599_at 
201601_x_at 
20 201631_s_at 
201644_at 
201655_s_at 
201656_at 
201666_at 
25 201667_at 
201668_x_at 
201669_s_at 
201670_A_at 
201688_s_at 
30 201689_s_at 
201690_s_at 
201693_s_at 
201694_a_at 
201695_s_at 
35 201700__at 
20171 l_x_at 
201714_at 
201720_s_at 
201734_at 
40 201735_s_at 
201739_at 
201743_at 
201746_at 
201752_s„at 
45 201753_s„at 
201790_s_at 
20179 l_s_at 
201792_at 
201795_at 
50 201798_s_at 
201809_s_at 
201810_s_at 
201811_x_at 
201824_at 
55 201831_s_at 
201839_s_at 
201841_s_at 
201842_s_at 
201850_at 
60 201852_x_at 
201858_s_at 
201859_at 
201860_s_at 
201883_s_at 
65 201887_at 
201888_s_at 
201890_at 



SNRPN 


Hs.48375 


ZFP36 


Hs.343586 


na 


Hs.181046 


FHL1 


Hs.421383 


FHL1 


Hs.421383 


PLU-1 


Hs.143323 


PLIM 


Ha. 143323 


ACTG1 


Hs. 14376 


SORD 


Hs.878 


FSCN1 


Hs. 118400 


ID2 


Hs.180919 


ID2 


Hs.180919 


FAT 


Hs.166994 


ANXA2 


Hs.437110 


KRT18 


Hs.406013 


OAT 


Hs.75485 


EFITM1 


Hs.458414 


IER3 


Hs.76095 


TSTA3 


Hs.404119 


HSPG2 


Hs.211573 


ITGA6 


Hs.212296 


TIMP1 


Hs.446641 


GJA1 


Hs.74471 


MARCKS 


Hs.318603 


MARCKS 


Hs.318603 


MARCKS 


Hs.318603 


TPD52 


Hs. 162089 


TPD52 


Hs.162089 


TPD52 


Hs. 162089 


BGR1 


Hs.326035 


EGR1 


Hs.326035 


NP 


Hs.75514 


CCND3 


Hs.83173 


RANBP2 


Hs. 199179 


TUBG1 


Hs.21635 


LAPTM5 


Hs.436200 


CLCN3 


Hs.372528 


CLCN3 


Hs.372528 


SGK 


Hs.296323 


CD 14 


Hs.75627 


TP53 


Hs.426890 


ADD 3 


Hs.324470 


ADD3 


Hs.324470 


DHCR7 


Hs.11806 


DHCR7 


Hs.11806 


AEBP1 


Hs.439463 


LBR 


Hs.435166 


FER1L3 


Hs.362731 


ENG 


Ha.76753 


SH3BP5 


Hs.109150 


SH3BP5 


Hs.109150 


RNF14 


Hs.170926 


VDP 


Hs.325948 


TACSTD1 


Hs.692 


HSPB1 


Hs.76067 


EFEMP1 


Hs.76224 


CAPG 


Hs.82422 


COL3A1 


Hs.443625 


PRG1 


Hs.1908 


PRG1 


Hs.1908 


PLAT 


Hs.274404 


B4GALT1 


Ha.396798 


EL13RA1 


Hs.285115 


IL13RA1 


Ha.285115 


RRM2 


Hs.226390 
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Table 1 (continued): 



201893_ - x_at 


DCN 


Hs.166316 


201909_at 


RPS4Y 


Hs.180911 


201912_s_at 


GSPT1 


Hs.2707 


201923_at 


PRDX4 


Hs.83383 


201938_at 


CDK2AP1 


Hs.433201 


201944_at 


HEXB 


Hs.69293 


201952_at 


ALCAM 


Ha. 10247 


201963_at 


FACL2 


Hs.406678 


201968_3_at 


PGM1 


Hs.1869 


201995_at 


EXT1 


Hs. 184161 


202007_at 


NTD 


Hs.356624 


202014_at 


PPP1R15A 


Hs.76556 


202016_at 


■k a i trim 

ME ST 


Hs.416498 


202017_at 


EPHX1 


Hs. 89649 


202018_s_at 


LTF 


TT j /> mm * m mm 

Hs.437457 


202059_s_at 


KPNA1 


Hs. 161008 


202068_s_at 


LDLR 


Hs.213289 


20207 l_at 


SDC4 


Hs.252189 


202073_at 


OPTN 


Hs. 390 162 


202074os_at 


OPTN 


TT ftAA i r* c\ 

Hs. 390162 


202083_s_at 


SEC14L1 


Hs.75232 


202085_at 


TJP2 


Hs. 75608 


202086„at 


MX1 


Hs. 436836 


202087_s_at 


CTSL 


TT— J 1 m C%€% 

Hs.418123 


202088_at 


UV-1 


Hs.79136 


202096_s_at 


BZRP 


Hs.202 


202107_s_at 


MCM2 


Hs.57101 


202112_at 


VWF 


Hs.440848 


202119_s_at 


CPNE3 


Hs. 14158 


202124_s_at 


ALS2CR3 


Hs. 154248 


202125_s_at 


ALS2CR3 


Hs. 154248 


202129_s_at 


RIOK3 


Hs.209061 


202130_at 


RI0K3 


Hs.209061 


202131_s_at 


RIOK3 


Hs.209061 


202145_at 


LY6E 


Hs.77667 


202153_s_at 


NUP62 


Hs.437023 


202177_at 


GAS6 


Hs.437710 


202191_s_at 


GAS7 


Hs.226133 


202192_s_at 


GAS7 


Hs.226133 


202193_at 


LIMK2 


Hs.278027 


20220 l_at 


BLVRB 


Hs.76289 


202203_s_at 


AMFR 


Hs.295137 


202204_s_at 


AMFR 


Hs.295137 


202206_at 


ARL7 


Hs.111554 


202207_at 


ARL7 


Hs. 111554 


202208_s_at 


ARL7 


Hs.111554 


202219_at 


SLC6A8 


Hs.388375 


202234_s_jit 


SLC16A1 


Hs.75231 


202236_s_at 


SLC1SA1 


Hs.75231 


202237_at 


NNMT 


Hs. 364345 




iNiNJVLI 


ris.oo4o4o 


20224 l_at 


C8FW 


Hs.444947 


202242_at 


TM4SF2 


Hs.439586 


202252_at 


RAB13 


Hs.151536 


202265_at 


BMI1 


Hs.380403 


202269_x w at 


GBP1 


Hs.62661 


202270_at 


GBP1 


Hs.62661 


202283_at 


SERPINF1 


Hs. 173594 


202284_s_at 


CDKN1A 


Hs.370771 


202286_s_at 


TACSTD2 


Hs.23582 


20229 l_s_at 


MGP 


Hs.365706 


202295_s_at 


CTSH 


Hs.114931 


202310_s_at 


COLlAl 


Ha. 172928 


202336_s_at 


PAM 


Hs.352733 


202340_x_at 


NR4A1 


Hs.1119 
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Table 1 (continued): 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



202345_s_at 

202364_at 

202379_s_at 

202388_at 

202391_at 

202395_at 

202403_s_at 

202409__at 

202411_at 

202425_x^at 

202426_s_at 

202429_s_at 

202431_s_at 

202435_s_at 

202436_A_at 

202437.s_.at 

202443_^at 

202452_at 

202456_s_at 

202457„s_at 

202459_s_at 

202460_s_at 

202464_s_at 

202478_at 

202479_s__at 

202481_at 

202492_at 

202497_x_at 

202498_s_at 

202499_s_at 

202500_at 

202503_s_at 

20251(Ls_at 

202523_s_at 

202524_s_at 

202545_at 

202546_at 

202548_s_at 

202551_s_at 

202554_s_at 

202555_s_at 

2025G5_s_at 

202566_s_at 

202581_at 

202587_s_at 

202589_at 

202599_s_at 

202600_s_at 

202609_at 

202614_at 

202624js_at 

202626_s_at 

202627 J3__at 

202628_s_at 

202637_s_at 

202G38_s_at 

202643_s_at 

202644_s_at 

202660_at 

202671_s_at 

202672_s_at 

202686_s_at 

202687_s_at 

202688_at 

202704_at 



FABP5 

MXI1 

NKTR 

RGS2 

BASP1 

NSF 

COL1A2 

na 

IFI27 

PPP3CA 

RXRA 

PPP3CA 

MYC 

CYP1B1 

CYP1B1 

CYP1B1 

NOTCH2 

ZYG 

ZYG 

PPP3CA 

LPIN2 

LPIN2 

PFKFBS 

TRB2 

TRB2 

SDR1 

FLJ22169 

SLC2A3 

SLC2A3 

SLC2A3 

DNAJB2 

KIAA0101 

TNFAIP2 

SPOCK2 

SPOCK2 

PRKCD 

VAMP 8 

ARHGEF7 

CRIM1 

GSTM3 

MYLK 

SVIL 

SVIL 

HSPA1A 

AK1 

TYMS 

NRIP1 

NRIP1 

EPS8 

C4orfl 

CABIN1 

LYN 

SERPINE1 

SERPINE1 

ICAMl 

ICAM1 

TNFAIP3 

TNFAIP3 

MGC15873 

ATF3 

AXL 

TNFSF10 
TNFSF10 
TOB1 



Hs.408061 

Hs.118630 

Hs.369815 

Hs.78944 

Hs.79516 

Hs.431279 

Hs.232115 

Hs.251664 

Hs.278613 

Hs.272458 

Hs.20084 

Hs.272458 

Hs.202453 

Hs.154654 

Hs.154654 

Hs.154654 

Hs.8121 

Hs.29285 

Hs.29285 

Hs.272458 

Hs.437425 

Hs.437425 

Hs.195471 

Hs.155418 

Hs.155418 

Hs.17144 

Hs.323363 

Hs.419240 

Hs.419240 

Hs.419240 

Hs.77768 

Hs.81892 

Hs.101382 

Hs.436193 

Hs.436193 

Hs.155342 

Hs.172684 

Hs. 172813 

Hs. 170752 

Hs.2006 

Hs.386078 

Hs.163111 

Hs.163111 

Hs.274402 

Hs.76240 

Hs.87491 

Hs.155017 

Hs. 155017 

Hs.2132 

Hs.364615 

Hs.435798 

Hs.80887 

Hs.414795 

Hs.414795 

Hs.168383 

Hs.168383 

Hs.211600 

Hs.211600 

Hs.406751 

Hs.284491 

Hs.460 

Hs.83341 

Hs.387871 

Hs.387871 

Hs.178137 
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Table 1 (continued): 



202708_s_at 




HIST2H2BE 


Hs.2178 


202718_at 




IGFBP2 


Hs.433326 


202720_at 




TES 


Hs.129129 


202724_s_at 




FOX01A 


Hs. 170133 


202728_s_at 




LTBP1 


Hs.241257 


202729_s_at 




LTBP1 


Hs.241257 


202741_at 




PRKACB 


Hs. 156324 


202742_s_at 




PRKACB 


Hs.156324 


202746_at 




ITM2A 


Hs.17109 


202747_s_at 




ITM2A 


Hs.17109 


202748_at 




GBP2 


Hs.386567 


202759_s_at 




AKAP2 


Hs. 42322 


202760_s_at 




AKAP2 


Hs.42322 


20276 l_s_at 




SYNE2 


Hs. 444069 


202763_at 




CASP3 


Hs.141125 


202768_at 




FOSB 


Hs.75678 


202800_at 




SLC1A3 


Hs.371369 


202803_s_at 




ITGB2 


Hs.375957 


20280Ot 




ABCC1 


Hs.391464 


202813_at 




TARBP1 


Hs.151518 


202820_at 




AHR 


Hs.170087 


202833ls_at 




SERPINA1 


Hs.297681 


202838_at 




FUCA1 


Hs.576 


202845_s_at 




RALBP1 


Hs.75447 


202850_at 




ABCD3 


Hs.76781 


202855_s_at 




SLC16A3 


Hs.386678 


202859_x_at 




TL8 


Hs.624 


20286 Cat 




PERI 


Hs.445534 


202869_at 




OAS1 


Hs.442936 


20287 Cat 




TRAF4 


Hs.8375 


20287 7_s_at 




C1QR1 


Hs.97199 


202878_s_at 




C1QR1 


Hs.97199 


20288 7_s_at 




RTP801 


Hs.111244 


202888_s_at 




ANPEP 


Hs.1239 


20290 l_x_at 




CTSS 


Hs.181301 


202902_s_at 




CTSS 


Hs.181301 


202906_s_at 




NBS1 


Hs.25812 


202908_at 




WFS1 


Hs.26077 


202912_at 




ADM 


Hs.441047 


202917_s_at 




S100A8 


Hs.416073 


202923_s_at 




GCLC 


Hs.414985 


20292G_at 




NAG 


Hs.413771 


202944_at 




NAGA 


. Hs.75372 


202947_s_at 




GYPC 


Hs.81994 


202948_at 




IL1R1 


Hs.82112 


202949_s_at 




FHL2 


Hs.8302 


202953_at 




C1QB 


Hs.8986 


202974_at 




MPP1 


Hs.422215 


202988_s_at 




RGS1 


Hs.75256 


202990_at 




PYGL 


Hs.771 


20302 l_at 




SLPI 


Hs.251754 


203037_s_at 




MTSS1 


Hs. 77694 


203038_at 




PTPRK 


Hs.354262 


203040_s_at 




HMBS 


Hs.82609 


203045_at 




NDSTJ1 


Hs. 11342 


203052_at 




C2 


Hs.2253 


20305G_s_at 




PRDM2 


Hs.413375 


203057_s_at 




PRDM2 


Hs.413375 


203060_s_at 




PAPSS2 


Hs.274230 


203063_at 




PPM1F 


Hs.278441 


203065_s_at 




CAV1 


Hs.74034 


203066_at 




GALNAC4S-6ST 


Hs.6079 


203069_at 




SV2A 


Hs.7979 


203074_at 




ANXA8 


Hs.87268 


203088_at 




FBLN5 


Hs.11494 
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Table 1 (continued): 

203097_s_at 
203104_at 
5 203115_at 
203116_s_at 
203126_at 
203130_s_at 
203139_at 
10 203140_at 
203146_s_at 
203151_at 
203153_at 
203180_at 
15 203l84_at 

203186_s_at 

203192_at 

203196_at 

203213_jit 
20 203215_s_at 

203216_s_at 

203221_at 

203234_at 

203236_s_at 
25 203276_at 

203289_s_at 

203290_at 

203299_s_at 

203300_3L.at 
30 203304_at 

203305_at 

203S08_x__at 

203309_s_at 

203323_at 
35 203324_s__at 

203325 js_at 

203333_at 

203349_s_at 

203372_s_at 
40 203373_at 

20338 l_s_at 

203382_s_at 

203387_s_at 

203388_at 
45 203397_s_at 

203402_at 

203407_at 

203408_s_at 

203411_s_at 
50 203413_jit 

203430_at 

203434_s_at 

203435_s_at 

203440_at 
55 203456_at 

203470_s_at 

203471_s_at 

203476_at 

203485_at 
60 203502_at 

203504_s_at 

203505_at 

203508_at 

203509_at 
65 203513_at 

203518_at 

203523_at 



PDZGEF1 


HS.o735oo 


CSF1R 


rlS.17414i5 


FECH 


riS.44oblU 


FECH 


Hs. 443b 10 


IMPA2 


XlS.5753 


KIF5C 


Hs.6641 


DAPK1 


Hs .2443 18 


BCL6 


TT_ irrAftJ 

ris.155U.44 


GABBRl 


ris.lb/ul / 


MAP1A 


TJ_ 1Q/IQA1 

Hs. ly 4oUl 


IFITl 




ALDH1A3 


Hs.75746 


FBN2 


TT„ rjr\ A Oft 

Hs.79432 


S100A4 


Hs.81256 


ABCB6 


HS.107911 


ABCC4 


tt_ nnnm K 

Hs. 307915 


CDC2 


tt„ OOXRCO 

iis.334obZ 


MY06 


H3.11o4oo 


MY06 


XT- 1 1 OiOO 

Hs. 118483 


TLEl 


Hs.406491 


UP 


TT. Q1 AOftQ 

Hs.314828 


LGALS9 


T T q -a nnn 

Hs.81337 


LMNB1 


TT- OfS Af\n 

Hs.89497 


Cl6orf35 


TT— f f\/?fif\ 

Hs. 19699 


HLA-DQAl 


TT«, oo'7C7Q 

Hs. 387679 


AP1S2 


Hs.40368 


AP1S2 


Hs.403b8 


NMA 


Hs. 348802 


F13A1 


tt. nrv/ n j 
Hs.804iJ4 


HPSl 


TT— in J KCQ 

Hs.4045bo 


HPS1 


Hs. 404568 


CAV2 


Hs. 1398 51 


CAV2 


Hs.139851 


CX)L5A1 


TT — J nft^nC 

Hs.433695 


KEFAP3 


TT. Iftft A Aft 

Hs. 433442 


ETV5 


Hs.43697 


SOCS2 


Hs.405946 


SOCS2 


TT- A fttZftA £ 

Hs.40594b 


APOE 


YT- 1 /tft iAI 

Hs. 169401 


APOE 


Hs. 169401 


TBC1D4 


TT— 1 tTOOAO 

Hs.173802 


ARRB2 


TT„ A neni t 

Hs. 43 5811 


GALNT3 


T7— OTOC1 1 

Hs.27obll 


KCNAB2 


Hs. 44049 I 


PPL 


HS.192Z33 


SATBl 


XT— a i cnoc 

Hs.4160<5b 


LMNA 


XT— 

Hs. 436441 


NELL2 


xt_ aftoon 

Hs. 79389 


HEBP2 


Hs.439081 


MME 


xt— oniio A 
Hs. 307734 


MME 




CDH2 


Hs.334131 


JM4 


Hs.29595 


PLEK 


Hs.77436 


PLEK 


Hs.77436 


TPBG 


Hs.82128 


RTN1 


Hs.99947 


BPGM 


Hs. 198365 


ABCA1 


Hs. 147259 


ABCA1 


Hs.147259 


TNFRSF1B 


Hs.256278 


SORL1 


Hs.438159 


FLJ21439 


Hs.431338 


CHS1 


Hs. 130188 


LSP1 


Hs.56729 
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Table 1 (continued): 

203524_s_at 

203535_at 
5 203542_s__at 

203543_s_at 

203544_s_at 

203547_at 

203548_s_at 
10 203549_s_at 

203555_at 

203556_at 

203559_s_at 

203561_at 
15 203562_at 

203570_at 

203574_at 

203585_at 

203591_s_at 
20 203627_at 

203628_at 

203638_s„at 

203641_s_at 

203642_s_at 
25 203645_s_at 

203661_s_at 

203662_s_at 

203665_at " 

203666_at 
30 203675_at 

203676_jat 

203680_at 

203690__at 

203691_at 
35 203695_s_at 

203708_at 

203710_at 

203716_s_at 

203717_at 
40 203725_at 

203726_s_at 

203753_at 

203757_s_at 

203758_at 
45 203760_s_at 

203761_at 

203764_at 

203767_s_at 

203768_s_at 
50 203795_s_at 

203796_s_at 

203799_at 

203802_x_at 

203819_s_at 
55 203820_s_at 

203821_at 

203828_s_at 

203836_s_at 

203845_at 
60 203853_s_at 

203859_s_at 

203860_at 

203868_s_at 

203878_s_at 
65 203887_s_at 

203888_at 

203895_at 



MPST 


Hs.248267 


S100A9 


Hs. 112405 


BTEB1 


Hs. 150557 


BTEB1 


Hs. 150557 


STAM 


Hs.441498 


CD4 


Hs. 17483 


LPL 


Hs. 180878 


LPL 


Hs.180878 


PTPN18 


Hs.210913 


ZHX2 


Hs.30209 


ABP1 


Hs.437420 


FCGR2A 


Hs.352642 


FEZ1 


Hs.79226 


LOXL1 


Hs.65436 


NFTL3 


Hs.79334 


ZNF185 


Hs. 16622 


CSF3R 


Hs. 38 1027 


IGF1R 


Hs.239176 


IGF1R 


Hs.239176 


FGFR2 


Hs. 404081 


KIAA0977 


Hs.300855 


KIAA0977 


Hs.300855 


CD163 


Hs. 74076 


TMODl 


Hs. 374849 


TMODl 


Hs. 374849 


HMOX1 


Hs.202833 


CXCL12 


Hs.436042 


NUCB2 


Hs.423095 


GNS 


Hs.334534 


PRKAR2B 


Hs. 77439 


TUBGCP3 


Hs.9884 


PI3 


Hs. 112341 


DFNA5 


Hs. 304365 


PDE4B 


Hs.188 


ITPR1 


Hs. 149900 


DPP4 


Hs. 44926 


DPP4 


Hs.44926 


GADD45A 


Hs.80409 


LAMA3 


Hs.83450 


TCF4 


Hs.359289 


CEACAM6 


Hs.436718 


CTSO 


Hs.75262 


SLA 


Hs.75367 


SLA 


Hs.75367 


DLG7 


Hs.77695 


STS 


Hs.79876 


STS 


Hs. 79876 


BCL7A 


Hs.371758 


BCL7A 


Hs.371758 


DCL-1 


Hs.2441 


WBSCR20A 


Hs.272820 


EMP-3 


Hs. 79440 


MP-3 


Hs.79440 


DTK 


Hs.799 


NK4 


Hs.943 


MAP3K5 


Hs.151988 


PCAF 


Hs.203475 


GAB2 


Hs.30687 


PALM 


Hs.78482 


PCCA 


Hs.80741 


VCAM1 


Hs.109225 


MMP11 


Hs.143751 


THBD 


Hs.2030 


THBD 


Hs.2030 


PLCB4 


Hs.151408 



WO 2005/080601 



PCT/NL2005/000134 



67 



Table 1 (continued): 



203911„at 

203913_s_at 

203914_ju*t 

203915_at 

203921_at 

203922_s_at 

203923_s_at 

203925_at 

203932_at 

203933_at 

203936_s_at 

203939_at 

203946_s_at 

203948_s_at 

203949__at 

203966_s„at 

203973_s_at 

203979_at 

203980_at 

203987_at 

203989_x_at 

204004_at 

204006_s_at 

204007_at 

204011_at 

204018_juit 

204030_s_at 

204035_at 

204039_at 

204044_at 

204051_s_at 

204057_at 

204059_s_at 

2040G9_at 

204070_at 

204073_s_at 

20408 l_at 

204082_at 

204083_s_at 

204086_at 

204099_at 

204103_at 

204112_s__at 

204116_at 

204118_at 

204122_at 

204131_s_at 

204132_s_at 

204134_at 

204141_at 

204147js_at 

204150_at 

204151_x„at 

204153_s_at 

204158_s__at 

204159_at 

204160_s_at 

204165_at 

204170_s_at 

204172_at 

204174_at 

204182js_at 

204187_at 

204192_at 

204197_s_at 



RAP1GA1 

HPGD 

HPGD 

CXCL9 

CHST2 

CYBB 

CYBB 

GCLM 

HLA-DMB 

Rabll-FIP3 

MMP9 

NT5E 

ARG2 

MPO 

MPO 

PPM1A 

KIAA0146 

CYP27A1 

FABP4 

FZD6 

F2R 

FCGR3A 

FCGR3A 

SPRY2 

HBA1 

SCHIP1 

SCG2 

CEBPA 

QPRT 

SFRP4 

ICSBP1 

ME1 

MEIS1 

RARRES3 

Cllorfc 

NRGN 

PBX3 

TPM2 

PRAME 

SMARCD3 

CCL4 

HNMT 

IL2RG 

CD 48 

TYROBP 

FOX03A 

FOX03A 

PDE2A 

TUBB 

TFDP1 

STAB1 

AKR1C1 

MFNG 

TCIRG1 

CDKN2C 

ENPP4 

WASF1 

CKS2 

CPO 

ALOX5AP 

ZNF297B 

GMPR 

CD37 

RUNX3 



Hs.433797 

Hs.77348 

Hs.77348 

Hs.77367 

Hs.8786 

Hs.88974 

Hs.88974 

Hs.315562 

Hs.1162 

Hs.119004 

Hs.151738 

Hs.153952 

Hs. 172851 

Hs.458272 

Hs. 458272 

Hs. 130036 

Hs.381058 

Hs.82568 

Hs.391561 

Hs.114218. 

Hs.128087 

Hs.503576//e 

Hs.372679 

Hs.372679 

Hs.18676 

Hs.449630 

Hs.61490 

Hs.436577 

Hs.76171 

Hs.8935 

Hs.105700 

Hs.14453 

Hs.14732 

Hs.170177 

Hs.17466 

Hs. 184640 

Hs.232004 

Hs.294101 

Hs.300772 

Hs.30743 

Hs.444445 

Hs.75703 

Hs.42151 

Hs.84 

Hs.901 

Hs.9963 

Hs.423523 

Hs.423523 

Hs. 154437 

Hs.300701 

Hs.79353 

Hs.301989 

Hs.295131 

Hs.371768 

Hs.46465 

Hs.4854 

Hs.54037 

Hs.75850 

Hs.83758 

Hs.89866 

Hs.100194 

Hs.355581 

Hs.1435 

Hs.153053 

Hs.170019 
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Table 1 (continued): 



204198_s_at 


RUNX3 


Hs. 170019 


204203_at 


CEBPG 


Hs.2227 


2042l4_s_at 


RAB32 


Hs.32217 


204222_s__at 


GLIPR1 


Hs.401813 


204224_s_at 


GCH1 


Hs.86724 


204232_at 


FCER1G 


Hs.433300 


204235_s_at 


CED-6 


Hs.107056 


204237_at 


CED-6 


He. 107056 


204254_s_at 


VDR 


Hs.2062 


204257_at 


FADS3 


Hs.21765 


204259_at 


MMP7 


Hs.2256 


204270_at 


SKI 


Hs.2969 


204285_s_at 


PMAIP1 


Hs.96 


204286_s_at 


PMAIP1 


Hs.96 


204298_s_at 


LOX 


Ha. 102267 


204301_at 


KIAA0711 


Hs.5333 


204304_s_at 


PROM1 


Hs.370052 


204319_s_at 


RGS10 


Hs.82280 


204321_at 


NEOl 


Hs.388613 


204326_x_at 


MT1X 


Hs.374950 


204341_at 


TRIM16 


Hs.241305 


204351_at 


S100P 


Hs.2962 


204362_at 


SCAP2 


Hs.410745 


204363_at 


F3 


Hs.62192 


204379_s_at 


FGFR3 


Hs.1420 


204381_at 


LRP3 


Hs. 143641 


204385_at 


KYNU 


Hs. 444471 


204388_s_at 


MAOA 


Hs.183109 


204392_at 


CAMK1 


Hs.434875 


204396_s_at 


GPRK5 


Hs.211569 


204403_x_at 


KIAA0738 


Hs.406492 


204409_s_at 


EIF1AY 


Hs.205080 


204410_at 


EIF1AY 


Hs.205080 


204415_at 


G1P3 


Hs.287721 


20441G_x_at 


APOCl 


Hs.268571 


204419_x_at 


HBG2 


Hs.302146 


204420_at 


FOSL1 


Hs.283565 


204429_s_at 


SLC2A5 


Hs.33084 


204430_s_at 


SLC2A5 


Hs.33084 


204438_at 


MRC1 


Hs.75182 


204439_at 


Clorf29 


Hs.389724 


204440_at 


CD83 


Hs.79197 


204445_s_at 


ALOX5 


Hs.89499 


20444G_s_at 


ALOX5 


Hs.89499 


204447_at 


ProSAPiPl 


Hs.90232 


204451_at 


FZD1 


Hs.94234 


204457_s_at 


GAS1 


Hs.65029 


204466_s„at 


SNCA 


Hs.76930 


2044G7_s_at 


SNCA 


Hs.76930 


204468_s_at 


TIE 


Hs.78824 


204470_at 


CXCL1 


Hs.789 


204490_s__at 


CD44 


Hs.306278 


204494_s_at 


LOC56905 


Hs.306331 


204497^at 


ADCY9 


Hs.20196 


204498_s_at 


ADCY9 


Hs.20196 


204501_at 


NOV 


Hs.235935 


204502_at 


SAMHD1 


H8.371264 


204505_s_at 


EPB49 


Hs.274122 


204517_at 


PPIC 


Hs. 110364 


204526_s_at • 


TBC1D8 


Hs.442657 


204529 js_at 


TOX 


Hs.439767 


204533_at 


CXCL10 


Hs.413924 


204537_s_at 


GABRE 


Hs.22785 


204540_at 


EEF1A2 


Hs.433839 


204547_at 


RAB40B 


Hs.302498 
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Table 1 (continued): 

204548_at 
204560_at 
5 204561_x_at 

204562_at 

204563_at 

204581_at 

204588_s_at 
10 204604_at 

204611„s_at 

204614^ 

204619_s_at 

204620_s_at 
15 204621_s__at 

204622_x_at 

204623_at 

204625_s_at 

204626_s_at 
20 204627_s_at 

204628_s_at 

204638_at 

204639_at 

204647_at 
25 204655_at 

204661_at 

204670_x_at 

204671_s_at 

204677_at 
30 204679_at 

204682_at 

204684_at 

204698_at 

204713_js_at 
35 204714_s_at 

204720_s_at 

204729_s_at 

204736_s_at 

204745__x_at 
40 204747_at 

204748_at 

204749_at 

204750_s_at 

204751_x_at 
45 204753_s_at 

204755_x_at 

204774_at 

204777_s_at 

204787_at 
50 204788_s_at 

204789_at 

204790_at 

204793_at 

204794_at 
55 204798_at 

204806_x_at 

204808_s_at 

204811_s_at 

2O4820_s_at 
60 204823_at 

204829_s_at 

204834_at 

204848_x_at 

204858_s_at 
65 204872_at 
204881_s_at 
204885_s_at 



STAR 


TT A A f\nf*t\ 

Hs.440760 


FKBP5 


Hs.7557 


APOC2 


Hs.75615 


IRF4 


Hs. 127686 


SELL 


Hs. 82848 


CD22 


Hs.262150 


SLC7A7 


TT « J rift 

Hs. 194693 


PFTK1 


Hs.67856 


PPP2R5B 


Hs.75199 


SERPINB2 


Ha.75716 


CSPG2 


TT J A A A rtO 

Hs. 43 4488 


CSPG2 


Hs. 434488 


NR4A2 


Hs.82120 


NR4A2 


Hs.82120 


TFF3 


Hs.82961 


ITGB3 


TT in 

Hs.87149 


ITGB3 


tt nm A r\ 

Hs.87149 


ITGB3 


Hs.87149 


ITGB3 


Hs.87149 


ACP5 


Hs.1211 


ADA 


Hs.407135 


HOMER3 


TT A^A\/\nn 

Hs.410683 


CCL5 


tt nil i>ao 

Hs. 241 392 


CDW52 


Hs. 276 7 70 


HLA-DRB4 


TT A JAAAA 

Hs.449633 


ANKKD6 


tt_ orvnni 

Hs. 30991 


CDH5 


Hs.76206 


KCNK1 


Hs. 376874 


LTBP2 


Hs.83337 


NPTX1 


Hs.84154 


ISG20 


Hs. 105434 


F5 


Hs.30054 


F5 


TV ft/\AM 1 

Hs. 30054 


DNAJC6 


Hs.44896 


STX1A 


Hs.75671 


CSPG4 


Hs.436301 


MT1G 


Hs.433391 


IFIT4 


Hs. 181874 


PTGS2 


Hs. 196384 


NAP1L3 


Hs.21365 


DSC2 


Hs.95612 


DSC2 


Hs.95612 


HLF 


Hs.250692 


HLF 


Hs. 250692 


EVI2A 


Hs. 70499 


MAL 


Hs.80395 


Z39IG 


Hs.8904 


PPOX 


Hs.376314 


FMNL 


Hs.100217 


MADH7 


Hs.370849 


GASP 


riS.llouoZ 


DUSP2 


Hs.1183 


MYB 


Hs.407830 


HLA-F 


Hs.411958 


TMEM5 


Hs.112986 


CACNA2D2 


Hs.389415 


BTN3A3 


Hs.167741 


NAV3 


Hs.306322 


FOLR2 


Hs.433159 


FGL2 


Hs.351808 


HBG1 


Hs.449631 


ECGF1 


Hs.435067 


BCE-1 


Hs.99824 


UGCG 


Hs.432605 


MSLN 


Hs.408488 
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Table 1 (continued): 



70 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



204890_s_at 


LCK 


Hs.1765 


204891_s_at 


LCK 


Hs.1765 


204896_s_at 


PTGER4 


Hs.199248 


204897_at 


PTGER4 


Hs. 199248 


204899_s_at 


SAP30 


Hs.413835 


204900_x_at 


SAP 30 


Hs.413835 


204908_s_at 


BCL3 


Hs.31210 


204912_at 


JDL10RA 


Hs.327 


204914_s_at 


SOX11 


Hs.432638 


204916_at 


RAMP1 


Hs.32989 


204917_s_at 


MLLT3 


Hs.404 


204923_at 


CXor£9 


Hs.61469 


204924_at 


TLR2 


Hs.439608 


204949_at 


ICAM3 


Hs.353214 


204951_at 


ARHH 


Hs.109918 


204959_at 


MNDA 


Hs. 153837 


204961_s_at 


NCF1 


Hs.1583 


204971_at 


CSTA 


Hs.412999 


204972_at 


OAS2 


Hs.414332 


204976_s_at 


LOC286505 


Hs. 433256 //--- 


20498Ot 


GPC4 


Hs. 58367 


204990_s_at 


ITGB4 


Hs.85266 


204992_s_at 


PFN2 


Hs.91747 


204998_s_at 


ATF5 


Hs.9754 


205000_at 


DDX3Y 


Hs.99120 


20500 l_s_at 


DDX3Y 


Hs.99120 


205012_s_at 


HAGH 


Hs.155482 


205019js_at 


VIPR1 


Hs.348500 


205020_s_at 


ARL4 


Hs.245540 


205027_s_at 


MAP3K8 


Hs.432453 


205033_s_at 


DEFAl 


Hs.274463 


205035_at 


CTDP1 


Hs.4076 


20504l_s_at 


ORMl 


Hs.572 


205047_s_at 


ASNS 


Hs.446546 


205049_j9_at 


CD79A 


Hs.79630 


205051_s_at 


KIT 


. Hs.81665 


205055_at 


ITGAE 


Hs.389133 


205067_at 


IL1B 


Hs. 126256 


205076_s_at 


CRA 


Hs.425144 


205081_at 


CRIP1 


Hs.423190 


205098_at 


CCR1 


Hs.301921 


205099_s__at 


CCR1 


Hs.301921 


205110__s_at 


FGF13 


Hs.6540 


205114 L .s_at 


CCL3 


Hs.73817 


205118_at 


FPR1 


Hs.753 


205119_s_at 


: FPR1 


Hs.753 


205130_at 


RAGE 


Hs. 104119 


20513jL3L.at 


SCGF 


Hs. 105927 


205157_s_at 


KRT17 


Hs.2785 


205159_at 


CSF2RB 


Hs.285401 


205174_s_at 


QPCT 


Hs.79033 


205179^s_at 


ADAM8 


Hs.86947 


205193_at 


MAFF 


Hs.51305 


205200_at 


TNA 


Hs.65424 


205205_at 


RELB 


Hs. 307905 


205207_at 


IL6 


Hs. 130210 


205213_at 


CENTB1 


Hs.337242 


205214_at 


STK17B 


Hs.88297 


205220_at 


HM74 


Hs.458425 


205227_at 


IL1RAP 


Hs.143527 


205229_s_at 


COCH 


Hs.21016 


205230_at 


RPH3A 


Hs.21239 


205237_at 


FCN1 


Hs.440898 


205239_at 


AREG 


Hs.270833 


205240_at 


LGN 


Hs.278338 
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Table 1 (continued): 

205241_at 
205249_at 
5 20525Ouit 
205255_JUit 
205262_at 
205266_at 
205267_at 
10 205268_s_at 
205270_s_at 
205278_at 
20528 l_s_at 
205289_at 
15 205297_s_at 
2053l2_at 
205321_at 
205328_at 
205330_at 
20 20534S_s_at 
205349_at 
205353_s_at 
20536 l_s_at 
205366_s_at 
25 205382_s_at 
205389_s_at 
205390_s_at 
20539L*_at 
205392_s_at 
30 205400_at 
205402_x_at 
205403_at 
205409_at 
2054l4_s_at 
35 205419_at 
205445_at 
205453_at 
205456_at 
205463_s_at 
40 205466__s_at 
205469_s_at 
205471_s_at 
205472_s_at 
205476_at 
45 205479_s_at 
205483_s_at 
205484_at 
205488_at 
205495_s_at 
50 205513_at 
205528 j3_at 
205529_s_at 
205544_s_at 
205547_s_at 
55 205550_s_at 
205552_s_at 
205557_at 
205568_at 
205570_at 
60 205572_at 
205582_s_at 
205590_at 
205592_at 
205593_s_at 
65 205599_at 
205G08_6_at 
205609_at 



SC02 


Hs.410944 


EGR2 


Hs.1395 


TCF7 


Hs.169294 


TCF7 


Hs. 169294 


KCNH2 


Hs. 188021 


LIF 


Hs.2250 


POU2AF1 


Hs.2407 


ADD2 


Hs.113614 


LCP2 


Hs.2488 


GAD1 


Hs.420036 


PIGA 


Hs.51 


BMP2 


Hs.73853 


CD79B 


Hs.89575 


SPI1 


Hs.157441 


EIF2S3 


Hs.433518 


CLDN10 


Hs.26126 


MN1 


Hs.268515 


DNCI1 


Hs.65248 


GNA15 


Hs.73797 


PBP 


Hs.433863 


PFDN4 


Hs.91161 


HOXB6 


Hs.98428 


DF 


Hs.155597 


ANK1 


Hs.443711 


ANK1 


Hs.443711 


ANK1 


Hs.443711 


CCL15 


Hs.272493 


WAS 


Hs.2157 


PRSS2 


Hs.367767 


IL1R2 


Hs.25333 


FOSL2 


Hs.301612 


KIAA0672 


Hs.6336 


EBI2 


Hs.784 


PRL 


Hs.1905 


HOXB2 


Hs.290432 


CD3E 


Hs.3O03 


PDGFA 


Hs.376032 


HS3ST1 


Ha.40968 


IRF5 


Hs.334450 


DACH 


Hs.63931 


DACH 


Hs.63931 


CCL20 


Hs.75498 


PLAU 


Hs.77274 


G1P2 


Hs. 45848 5 


SIT 


Hs.88012 


GZMA 


Hs.90708 


GNLY 


Hs.105806 


TCN1 


Hs.2012 


CBFA2T1 


Hs.90858 


CBFA2T1 


Hs.90858 


CR2 


Hs.73792 


TAGLN 


Hs.433401 


BRE 


Hs.80426 


OAS1 


Hs.442936 


BPI 


Hs.303523 


AQP9 


Hs.104624 


PIP5K2A 


Hs.108966 


ANGPT2 


Hs.115181 


GGTLA1 


Hs.437156 


RASGRP1 


Hs.l89527 


SLC4A1 


Hs.443948 


PDE9A 


Hs.389777 


TRAF1 


Hs.438253 


ANGPT1 


Hs.2463 


ANGPT1 


Hs.2463 
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Table 1 (continued): 



205612_at 


MMRN 


Hs.268107 


20561O^at 


MST1 


Hs.349110 


205624_at 


CPAS 


Hs.646 


205627_at 


CDA 


Hs.72924 


205632_s_at 


PIP5K1B 


Hs.297604 


205633_s_at 


ALAS1 


Hs.78712 


205653_at 


CTSG 


Hs.421724 


2056G0_at 


OASL 


Hs.118633 


205668_at 


LY75 


Hs.153563 


20568Lat 


BCL2A1 


Hs.227817 


205683_jeat 


TPSB2 


Hs.405479 


205707_at 


IL17R 


Hs.129751 


205712_at 


PTPRD 


Hs.323079 


205715_at 


BST1 


Hs.169998 


205717_s_at 


PCDHGC3 


Hs.283794 


205718_at 


ITGB7 


Hs.1741 


205721_at 


— 


Hs.441202//est 


205739_XL_at 


ZFD25 


Hs.50216 


205743 at 


STAC 


Hs.56045 


205758_at 


CD8A 


Hs.85258 


205767_at 


EREG 


Hs.115263 


205769_at 


SLC27A2 


Hs.11729 


205780_at 


BIK 


Hs. 155419 


205786_jj_at 


ITGAM 


Hs.172631 


205789_at 


CD ID 


Hs.1799 


205790_at 


SCAP1 


Hs.411942 


205798_at 


IL7R 


Hs.362807 


20580 l_s_at 


RASGRP3 


Hs.24024 


205819_at 


MARCO 


Hs.67726 


205821_at 


D12S2489E 


Hs.387787 


205826_at 


MYOM2 


Hs.44S683 


205831_at 


CD2 


Hs.89476 


205837_s_at 


GYPA 


Hs.34287 


205838_at 


GYPA 


Hs.34287 


205839_s_at 


BZRAP1 


Hs.112499 


205844_at 


VNN1 


Hs. 12114 


205848_at 


GAS2 


Hs.135665 


205856_at 


SLC14A1 


Hs.101307 


205857_at 


SLC18A2 


Hs.50458 


205859_at 


LY86 


Hs.184018 


20586 l_at 


SPIB 


Hs.437905 


205863_at 


S100A12 


Hs.19413 


205879js w at 


RET 


Ha.350321 


205882^x w at 


ADD 3 


Ha.324470 


205884_at 


ITGA4 


Hs.145140 


20589 l_at 


ADORA2B 


Hs.45743 


205896_at 


SLC22A4 


Hs.441130 


205898_at 


CX3CR1 


Hs.78913 


205899_at 


CCNA1 


Hs.417050 


205900_at 


KRT1 


Hs.80828 


20590 L_at 


PNOC 


Hs.371809 


205919__at 


HBE1 


Hs.117848 


205922_at 


VNN2 


Hs.293130 


205927_s_at 


CTSE 


Hs.1355 


205929_at 


GPA33 


Hs.437229 


205933_at 


SETBP1 


Hs.201369 


205935_at 


FOXF1 


Hs.155591 


205936_s_at 


HK3 


Hs.411695 


205942_s_at 


SAH 


Hs.409501 


205944_s_at 


CLTCLl 


Hs.184916 


205950_s_at 


CA1 


Hs.23118 


205960_at 


PDK4 


Hs.8364 


205983_at 


DPEP1 


Hs.109 


205984_at 


CRHBP 


Hs.115617 


205987_at 


CD1C 


Hs.1311 
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Table 1 (continued): 





206001_at 




206011_at 


5 


206025_s_at 




206026_s_at 




206034_at 




206039_at 


10 


206042_x_at 


206046_at 




206049_at 




206059_at 




206067_3_at 


15 


206070_s_at 


206074_s_at 




206077_at 




206093^_at 




206106_at 


20 


206108_s_at 


206110_at 




206111_at 




206115_at 




206118_at 


25 


206130_s_at 


206134_at 




206135_at 




206145_at 




206146_s_at 




206148_at 


30 


206150_at 




206157_at 




206159_at 




206167_s_at 


35 


206169_x_at 


206177_s_at 




206187_at 




206196_s_at 




206206_at 


40 


206207_at 


206222_at 




206232js_at 




206233_at 




206235_at 


45 


206244_at 


206245__s_at 




, 206255_at 




206277_at 




206279_at 


50 


206281_at 


206283_s_at 




206298_at 




206302_s_at 




206303_s_at 


55 


206304_at 


206310_at 




206331_at 




206332js_at 




206337_at 


60 


206341_at 


206342_*_at 




206S43_s_at 




206359_at 




2O6360_s_at 


65 


206361_at 


2063G3_at 




206366_x_at 




206367_at 



NPY 


Hs. 1832 


CASP1 




TNFATP6 


±13. 40754b 


TNFAEP6 


Hs.4U7o4b 


SERHNB8 


TT_ OCQnTT 

XiS.3oo077 


RAB33A 


tt_ er /** o f\ j 

Hs. 56294 


SNRPN 


Hs. 48375 


ADAM23 


Hs.432317 


SELP 


Hs. 73800 


ZNF91 


Hs.8597 


WT1 


Hs.1145 


EPHA3 


Hs. 123642 


HMGA1 


Hs. 57301 


KEL 


Hs-420o22 


TNXB 


Hs, 41 1644 


MAPK12 


TT A QC>f* A O 

Hs. 432642 


SFRS6 


Hs-6891 


HIST1H3H 


Hs.70937 


ENASE2 


Hs.728 


EGR3 


Hs. 74088 


STAT4 


Hs. 80642 


ASGR2 


Hs.1259 


ADAMDEC1 


Hs. 146296 


ST18 


Hs. 151449 


RHAG 


TT A i ft rt 

Hs. 368178 


RHAG 


tt n/*ni fro 

Hs. 368178 


IL3RA 


Hs. 389251 


TNFRSF7 


Hs. 355307 


PTX3 


Hs.2050 


GDF10 


Hs.2171 


ARHGAP6 


tt npAnoA 

Hs. 250830 


RoXaN 


Hs. 25347 


ARGl 


Hs. 440934 


PTGER 


Hs.393 


RPEP8 


Hs.6755 


LY64 


TT- n/-m/\f 

Hs. 87205 


CLC 


Hs.889 


TNFRSF10C 


TT -* i A/>n A 

Hs. 119684 


B4GALT6 


Hs. 369994 


B4GALT6 


Hs. 369994 


LIG4 


TT t fiAAAl 

Hs. 166091 


CR1 


Hs. 334019 


IVNS1ABP 


tt >«nnnr\n 

Hs. 197298 


BLK 


TT nOAAAA 

Hs. 389900 


P2RY2 


Hs.339 


PRKY 


Hs. 183 165 


ADCYAP1 


Hs.68137 


TALI 


Hs.498079 


RhoGAP2 


Hs. 87241 


NTJDT4 


Hs.355399 


XTTYT\m A 

NUDT4 


XJn QRRQQQ 

xis.oouoyy 


MYBPH 


Hs.927 


SPINK2 


Hs.98243 


CALCRL 


Hs.152175 


IFI16 


Hs.370873 


CCR7 


Hs.1652 


IL2RA 


Hs. 130058 


IDS 


Hs.352304 


NRG1 


Hs. 172816 


SOCS3 


Hs.436943 


SOCS3 


Hs.436943 


GPR44 


Hs.299567 


MAF 


Hs. 134859 


XCL1 


Hs. 174228 


REN 


Hs.3210 
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74 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



206371_at 


FOLR3 


Hs.352 


206372_at 


MYF6 


Hs.35937 


20G374_at 


DUSP8 


Hs.41688 


206377_at 


FOXF2 


Hs.44481 


206380_s_at 


PFC 


Hs.53155 


20638 l_at 


SCN2A2 


Hs.435796 


206390_x_at 


PF4 


Hs.81564 


206398_s_at 


CD19 1 


Hs.96023 


20640Ot 


FGF9 


Hs.111 


206420_at 


IGSF6 


Hs.135194 


206433_s_at 


SPOCK3 


Hs.159425 


206453_s_at . 


NDRG2 


Hs.243960 


206461^at 


MT1H 


Hs.438462 


206464_at 


BMX 


Hs.27372 


206471_s_at 


PLXNC1 


Hs.286229 


206472_s_at 


TLE3 


Hs.287362 


206478_at 


KIAA0125 


Hs.38365 


206485_at 


CD5 


Hs.58685 


206488_s_at 


CD36 


Hs.443120 


206491_s_at 


NAPA 


Hs.75932 


206493_at 


ITGA2B 


Hs.411312 


206494_s_at 


ITGA2B 


Hs.411312 


206508_at 


TNFSF7 


Hs.99899 


206513_at 


AIM2 


Hs.105115 


206515_at 


CYP4F3 


Hs.106242 


206519j^at 


SIGLEC6 


Hs.397255 


206520_ w x w at 


SIGLEC6 


Hs.397255 


206522_at 


MGAM 


Hs.122785 


206545_at 


CD28 


Hs.1987 


206546_at 


SYCP2 


Hs.202676 


206574_s_at 


PTP4A3 


Hs.43666 


206580_s_at 


EFEMP2 


Hs.381870 


206582_s_at 


GPR56 


Hs.6527 


206584Lat 


LY96 


Hs.69328 


206589_at 


GFI1 


Hs.73172 


206591_at 


RAG1 


Hs.73958 


206618_at 


IL18R1 


Hs. 159301 


206622_at 


TEH 


Hs.182231 


206624_at 


USP9Y 


Hs.371255 


206631_at 


PTGER2 


Hs.2090 


206632_s_at 


APOBEC3B 


Hs.226307 


206634_at 


SIX3 


Hs.227277 


206637_at 


GPR105 


Hs.2465 


206643_at 


HAL 


Hs. 190783 


206647_at 


HBZ 


Hs.2720O3 


206655_s_at 


PNUTL1 


Hs.283743 


206G60_at 


IGLL1 


Hs.348935 


206662_at 


GLRX 


Hs.28988 


206665_s_at 


BCL2L1 


Hs.305890 


206666_at 


GZMK 


Hs.277937 


206674_at 


FLT3 


Hs.385 


20G67G_at 


CEACAM8 


Hs.41 


206682_at 


CLECSF13 


Hs.54403 


206697_s_at 


HP 


Hs.403931 


20G698_at 


XK 


Hs.78919 


206700_s_at 


SMCY 


Hs.80358 


206707_x_at 


C6orf32 


Hs.389488 


206710_s_at 


EPB41L3 


Ha.103839 


20672Ot 


CBX4 


* Ha.5637 


206726_at 


PGDS 


Hs. 128433 


206752_s_at 


DFFB 


Hs. 133089 


206759_at 


FCER2 


Hs.1416 


206760_s_at . 


FCER2 


Hs.1416 


206761_at 


TACTILE 


Hs. 142023 


206762_at 


KCNA5 


Hs.150208 
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206765_at 
206788_s_at 
5 206793_at 
206804_at 

206834_at 

20685 l_at 

206857_s_at 
10 206858_s_at 

206871_at 

206877_at 

206881_s_at 

206918_s_at 
15 206924_at 

206932_at 

206934_at 

206937_at 

206940_s_at 
20 206950_at 

206951_at 

206953_s_at 

206978_at 

206991_s_at 
25 206999_at 

207001_x_at 

207008_at 

207030_s_at 

207031_at 
30 207034__s_at 

207038_at 

207043_s_at 

207067_s_at 

207072_at 
35 207075_at 

207076_s_at 

207085_3eat 

207087_jx_jit 

207090_j>c_at 
40 207094_at 

207l04_x_at 

207111_at 

207113_s_at 

207117_at 
45 207134_x_at 

207161_at 

207172_s_at 

207173_x_at 

207206_s_at 
50 207216_at 

207224_s_at 

207237_at 

207269_at 

207275_s_at 
55 207292_s_at 

207316_at 

207329_at 

207332_s_at 

207339_s_at 
60 207341_at 

207357_s_at 

207358_3eat 

207376_at 

207384_at 
65 207387_6_at 

207389_at 

207419_s_at 



75 



KC5NJ2 


TT_ -IK/17 

113.104/ 


CBFB 


XJo T7GQQ1 

ris.i /yooi 


PNMT 


TT- 1 oftrt 

lis. lay/ 


CD3G 


tt_ oono 


HBD 


TT n QCQ'7'7 


RNASE3 


TT_ rTQQQO 


FKBP1B 


TT_ QA/JQO/I 

riS.oUboo4 


HOXC6 


ris.o/U 


ELA2 


Hs.yyobc) 


MAD 


TT»» Q^AAOA 

Hs.379930 


LILRA3 


TT_ i i nnnn 

ris.llaZ77 


BBM12 


TJ_ ICCQOT 

lis. 166887 


IL11 


Hs.1721 


CH25H 


TT- >|'7QK'7 

riS.47aD / 


SIRPB1 


rls. 194784 


SPTA1 


TT„ yl I Q97Q 


POU4F1 


Hs.4ooo0o 


SCN9A 


TT- no 1 Q 


HIST1H4E 


tt_ o>ini oe 

Hs. 240135 


LPHN2 


Hs. 24212 


CCR2 


Hs.395 


CCR5 


TT_ tz A A AQ 

rls.5444o 


IL12RB2 


rls.41ob0o 


DSIPI 


TT ylOACOA 

rls.4zUt>by 


IL8RB 


HS.o4o 


CSRP2 


Hs. 1052b 


BAPX1 


TT. 1AKQj41 

JblS. 105941 


GLI2 


TI B 111 QC»7 


SLC16A6 


TT. AOHAK 

Hs.42b4o 


SLC6A9 


TT- jl^OCAA 

Hs. 442590 


HDC 


Hs.1481 


IL18RAP 


TT_ iconic 

Hs.l5ool5 


CIAS1 


rls. 159483 


ASS 


TT- i ennne 

Hs. 160786 


CSF2RA 


T_T_ nOTOQK 

Hs.227oo5 


ANK1 


Hs.44d711 


ZFP30 


Hs. 276763 


IL8RA 


Hs. 194778 


LILRB1 


TT_ -t J AOO/I 

Hs. 149924 


EMR1 


Hs.2375 


TNF 


TT- CtA'X ETA 

Hs.241570 


H-plk 


TT- OCACno 

Hs. 250693 


TPSB2 


TT- J AETATA 

Hs. 405479 


KIAA0087 


TT— ^Af7j|Q 

Hs, 69749 


CDH11 


TT— A AO A QK 

Hs. 443435 


CDHH 


TT— J A O A O £ 

Hs.443435 


ALOX12 


TT — i AAA 

Hs. 1200 


TNFSF8 


TT— 1 f7f7 -T O/* 

Hs. 177136 


SIGLEC7 


TT— nri a\ A1f\ 

Hs. 274470 


KCNA3 


T T_ lpnn^O 

Hs. 169948 




TT_ rtcnn 

JtlS.20oZ 


FACL2 


Hs. 406678 


MAPK7 


Hs. 150136 


HAS1 


Hs.57697 


MMP8 


Hs.390002 


TFRC 


Hs. 185726 


LTB 


Hs.376208 


PKTN3 


Hs.928 


GALNT10 


Hs. 13785 


MACF1 


Hs. 372463 


VENTX2 


Hs. 125231 


PGLYRP 


Hs. 137583 


GK 


Hs.1466 


GP1BA 


Hs.1472 


RAC2 


Hs.301175 
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Table 1 (continued): 

207425_s_at 

207433_at 
5 207435_s_at 

207459_j^at 

207467_x_at 

207496_at 

207509_s_at 
10 20751Uuit 

207522_s_at 

207526 J3_at 

207533_at 

207535_s_at 
15 207540_s_at 

207542_s_at 

207550_at 

207571_x_at 

207574_s_at 
20 207605_x_at 

207610_s_at 

207651_at 

207655_s_at 

207667_s_at 
25 207674_at 

207675_x_at 

207677_s_at 

20769 ^at 

207695_s_at 
30 207697__x_at 

207705_s_at 

207741_x_at 

207793_s_at 

207794_at 
35 207795_s_at 

207801_s_at 

207802_at 

207826_s_at 

207827_x_at 
40 207836_s_at 

207838_x_at 

207850_at 

207854_at 

207857_at 
45 207872_s_at 

207890_s_at 

20791 l_s_at 

207938_at 

207978js_at 
50 207979_s_at 

207983_s_at 

208018_s_at 

208029_s_at 

208034_s_at 
55 208056_s_at 

208067_x_at 

208071_s_at 

208078_s_at 

208091_s_at 
60 208112_x_at 

208116^s_at 

208120_x_at 

208130_j9_at 

208131_s_at 
65 208132_x_at 

208146_3_at 

208l51.jc_at 



76 



MSF 


Hs.288094 


IL10 


Hs.193717 


SRKM2 


Hs.433343 


GYPB 


Hs.438658 


CAST 


Hs.440961 


MS4A2 


Hs.386748 


LAIR2 


Hs.43803 


CGI-57 


Hs.4973 


ATP2A3 


Hs.5541 


IL1RL1 


Hs.66 


CCLl 


Hs.72918 


NFKB2 


Hs.73090 


SYK 


Hs.192182 


AQP1 


Hs.76152 


MPL 


Hs.84171 


Clorf38 


Hs.10649 


GADD45B 


Hs.110571 


H-plk 


Hs.250693 


EMR2 


Hs. 137354 


H963 


Hs. 159545 


BLNK 


Hs.167746 


MAP2K3 


Hs. 180533 


FCAR 


Hs.193122 


AJRTN 


Hs. 194689 


NCF4 


Hs. 196352 


ENTPD1 


Hs.205353 


IGSF1 


Hs.22111 


LTLRB3 


Hs.306230 


KIAA0980 


Hs.227743 


TPSB2 


Hs.405479 


EPB41 


Hs.37427 


CCR2 


Hs.395 


KLRD1 


Hs.41682 


RNF10 


Hs.387944 


SGP28 


Hs.404466 


ID3 


Hs.76884 


SNCA 


Hs.76930 


RBPMS 


Hs. 195825 


PBXIP1 


Hs.8068 


CXCL3 


Hs.89690 


GYPE 


Hs.395535 


LILRB1 


Hs. 149924 


LILRB1 


Hs. 149924 


MMP25 


Hs.290222 


TV "MX 
llxM.0 


TT e 1 OQ71Q 


PI15 


Hs. 129732 


NR4A3 


Hs.279522 


CD8B1 


Hs.405667 


STAG2 


Hs.8217 


HCK 


Hs.89555 


LAPTM4B 


Hs.296398 


PROZ 


Hs.1011 


CBFA2T3 


Hs.110099 


UTY 


Hs.115277 


LAIR1 


Hs.407964 


TCF8 


Hs.232068 


DKFZP564K0822 


Hs.4750 


EHD1 


Hs. 1551 19 


MAN1A1 


Hs.255149 
...//- 


TBXAS1 


Hs. 444510 


PTGIS 


Hs.302085 


BAT2 


Hs.436093 


CPVL 


Hs.95594 


DDX17 


Hs.349121 
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Table 1 (continued): 

208161^at 
208187_s_at 
5 208248_x_at 
208255_s_at 
208296_x_at 
208304_at 
208306_x_at 
10 208335_s_at 
208352_x_at 
208353_x_at 
208370_s_at 
2084l6._s.jLt 
15 20843G_s_at 

208438_s_at 

208443_x_at 

208450_at 

20845 l„s_at 
20 208459„s_at 

208470_s_at 

208476_s_at 

208488_s_at 

208490_x_at 
25 208498_s_at 

208501_at 

208502_s_at 

208523_x_at 

208527_x_at 
30 208534_s_at 

208540_x_at 

208546^x_at 

208553_at 

208579_x_at 
35 208581_x_at 

208592_s_at 

208594_x_at 

208601_s_at 

208602_x_at 
40 208605_js_at 

208609_j3_at 

208613_s_at 

20B614_s_at 

208621_s_at 
45 208622_s_at 

208623_s_at 

208631_s_at 

208632_at 

208633_s_at 
50 208634_s_at 

208636_at 

208646_at 

208650_s_at 

208651_x_at 
55 208653_s_at 

208657_s_at 

208677_s_at 

208683_at 

208690_s_at 
60 208691_at 

208702_x_at 

208703_s_at 

208704_x_at 

208711js_at 
65 208712_at 

208719_s„at 

208729.jL.at 



ABCC3 


ris.yu loo 


— 




APLP2 


tt_ oTneio 

Hs.279518 


FKBP8 


tt_ irfOAGA 

Hs. 173464 


GG2-1 


Hs. 17839 


CCR3 


Hs. 506 190 


HLA-DRB4 


TT- a itncoo 

Hs.449633 


FY 


Ha. 183 


ANK1 


TT_ A A OH It 

±13.443711 


ANK1 


_T_ A A OT1 1 

xis.443711 


DSCR1 


Hs.282326 


SPTB 


TT _ AOOK1 A 

Hs.438514 


IRF7 


TT- 1 ■% OA 

Hs.lbbl-10 


FGR 


Hs.1422 


SHOX2 


Hs.55967 


LGALS2 


TT„ 1 1 OQQT 

lis. 113987 


C4A 


TT_ -I cnooQ 


XP07 


£18.17 Zoo 0 


HP 


Hs. 403931 


FLJ10210 


TT— -i rr-t gnn 

lis. 171532 


CR1 


TT— o n a A 1 1\ 

Hs. 3 3 40 19 


HIST1H2BF 


TT— t o o 1 nrj 

Hs. 182137 


AMY1A 


TT— r\rt A nnp 

Iis.27437b 


GFI1B 


Hs.llboo9 


PITXl 


TT— qa f o/» 

Hs.o413b 


HIST1H2BI 


tt— 1 001 An 
Hs. 182140 


HIST1H2BE 


TT— 1 OOI OQ 

Hs.l8-Ilao 


POLR2J2 


TT— J00070 

Hs .43387 9 


— 


— // — 


HIST1H4G 


tt_ o a to i e 

Hs.247815 


HIST1H1E 


TT— O A O 1 99 

Hs.248133 


H2BFS 


tt_ irronf<i 

Hs.473961 


MT1X 


TT- nn Af\tzt\ 

Hs.374950 


CD IE 


tt rt _Am n 

Hs.249217 


LILRB3 


Hs.306230 


TUBB1 


Hs. 303023 


CD6 


Hs.436949 


NTRK1 


Hs.406293 


TNXB 


Hs.411644 


FLNB 


TT AAA 

Hs.81008 


FLNB 


TT OIAAO 

Hs.81008 


VIL2 


TT Al\t\f\t\f7 

Hs. 403997 


VIL2 


TT— jinOAOT 

Hs.403997 


VIL2 


TT— inOAAT 

Hs.403997 


HADHA 


TT— «CO£*rt 

Hs.758b0 


RNF10 


Hs. 387944 


MACF1 


Hs. 37246 3 


MACF1 


tt nnn A o 

Hs. 37246 3 


na 


TT A A rj 1 f\ ii 

Hs. 4475 10 // — 


RPS14 


TT nfll ■% CIA 

Hs.381l26 


CD24 


XiS. O / 0 J-LFO 


CD24 


Hs.375108 


CD164 


Hs.43910 


MSF 


Hs.288094 


BSG 


Hs.371654 


CAPN2 


Hs.350899 


PDLM1 


Hs.75807 


TFRC 


Hs. 185726 


APLP2 


Hs.279518 


APLP2 


Hs.279518 


APLP2 


Hs.279518 


CCND1 


Hs.371468 


CCNDl 


Hs.371468 


DDX17 


Hs,349121 


HLA-B 


Hs.77961 
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Table 1 (continued): 

208744_x_at 

208747_s_at 
5 208751__at 

208767js_at 

208771_s_at 

208782_at 

208789_at 
10 208791_at 

208792_s_at 

208797_s_at 

208798_x_at 

208812_x_at 
15 208820_at 

208827_at 

208854_s_at 

208855_j3_at 

208869_s__at 
20 208886_at 

208890_s_at 

208891_at 

208892_s_at 

208893_s_at 
25 208894_at 

208906_at 

208914_at 

208924_at 

208928_at 
30 208937_s_at 

208949_s_at 

208953_at 

208960_s_at 

20896 l_s_at 
35 208962_s_at 

208965_s_at 

208966_x_at 

208970_s_at 

208971_at 
40 208978_at 

208981_at 

208982_at 

208983_s_at 

208997_s_at 
45 209007_s_at 

209018_s_at 

209022_at 

209023_s_at 

209030_s_at 
50 209031_at 

209032„s_at 

209035_at 

209037_s_at 

209039_x_at 
55 209040_s__at 

20904G_s_at 

209047_at 

209079_x_at 

209081_s_at 
60 209083_at 

20908G_x_at 

209087_x_at 

209094_at 

209098_s_at 
65 209099_x_at 

209101_at 

2091l6_x_at 



HSPH1 


Hs.36927 


CIS 


Hs.458355 


NAPA 


Hs.75932 


LAPTM4B 


Hs.296398 


LTA4H 


Hs.81118 


FSTL1 


Hs.433622 


PTRF 


Hs.4S7191 


CLU 


Hs.436657 


CLU 


Hs.436657 


GOLGIN-67 


Hs.182982 


GOLGIN-67 


He. 182982 


HLA-C 


Hs.274485 


PTK2 


Hs.434281 


PSMB6 


Hs.77060 


STK24 


Hs. 168913 


STK24 


Hs. 168913 


GABARAPL1 


Hs.336429 


H1F0 


Hs.226117 


PLXNB2 


Hs.3989 


DUSP6 


Hs.298654 


DUSP6 


Hs.298654 


DUSP6 


Hs.298654 


HLA-DRA 


Hs. 409805 


BSCL2 


Hs.438912 


GGA2 


Hs. 133340 


RNFU 


Hs.96334 


POR 


Hs.354056 


ID1 


Hs.410900 


LGALS3 


Hs.411701 


KIAA0217 


Hs.192881 


COPEB 


Hs.285313 


COPEB 


Hs.285313 


FADS1 


Hs. 132898 


EFI16 


Hs.370873 


IFI16 


Hs.370873 


UROD 


Hs.78601 


UROD 


Hs. 78601 


CRIP2 


Hs.70327 


PECAM1 


Hs.78146 


PECAM1 


Hs.78146 


PECAM1 


Hs.78146 


UCP2 


Hs.80658 


DJ465N24.2.1 


Hs.259412 


PINK1 


Hs.439600 


STAG2 


Hs.8217 


STAG2 


Hs.8217 


IGSF4 


Hs.156682 


IGSF4 


Hs.156682 


IGSF4 


Hs.156682 


MDK 


Hs.82045 


EHDl 


Hs.155119 


EHD1 


Hs.155119 


PSMB8 


Hs. 180062 


GABARAPL2 


Hs.6518 


AQP1 


Hs.76152 


PCDHGC3 


Hs.283794 


COL18A1 


Hs.413175 


COROIA 


Hs.415067 


MCAM 


Hs.211579 


MCAM 


Hs.211579 


DDAH1 


Hs.380870 


JAG1 


Hs.409202 


JAG1 


Hs.409202 


CTGF 


Hs.410037 


HBB 


Hs. 155376 
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Table 1 (continued): 



209117_at 


WBP2 


lis. 23 1840 


209118j3_at 


TUBA3 


TT_ innQAJ 

rls.4d.3o94 


209122_at 


ADFP 


Hs.3416 


209129_at 


TRIP6 


tt„ oonoon 

Hs. 380230 


2091S8_x_at 




118.505407 


209l40_x w at 


HLA-B 


ris.779bl 


209152_s_at 


TCF3 


TT nni nnn 

Hs. 37 1282 


209153_s_at 


TCF3 


Hs.37l282 


209156_s_at 


COL6A2 


HS.420Zb9 


209160_at 


AKR1C3 


Jtis.7oloo 


209167_at 


GPM6B 


Hs.5422 


209168_at 


GPM6B 


Hs.5422 


209170_s_at 


GPM6B 


Hs.5422 


209173_at 


AGR2 


Hs.226391 


209182_s_at 


DEPP 


Hs.93675 


209183__s_at 


DEPP 


Hs.93675 


209184_s_at 


IRS2 


TT_ * A nf A D 

Hs. 143648 


209185_s_at 


IRS2 


Hs. 143648 


209189_at 


FOS 


Hs.25647 


209191_at 


TUBB-5 


TT nrr a o no 

Hs.274398 


209193_at 


PIM1 


Hs.81170 


209199_s_at 


MEF2C 


Hs.368950 


209200_at 


MEF2C 


Hs.368950 


20920 l_x_at 


CXCR4 


Hs.421986 


209205_s_at 


LM04 


Hs.3844 


209208_at 


MPDU1 


Hs.6710 


209216_at 


JM5 


Hs.21753 


209217_s_at 


JM5 


Hs.21753 


209239_at 


NFKB1 


TT_ i /» fx B er H 

Hs. 160557 


209250_at 


DEGS 


Hs.299878 


209264_s_at 


TM4SF7 


TT nn no 

Hs.26518 


209267_s_at 


BIGM103 


tt on ji nnc 

Hs. 28420 5 


209273_s_at 


MGC4276 


Hs.270013 


209274_s_at 


MGC4276 


Hs.270013 


209276_s_at 


GLRX 


Hs.28988 


209281_s_at 


ATP2B1 


Hs.20952 


209282_at 


PRKD2 


Hs. 205431 


209285_s_at 


RAP 140 


Hs. 23440 


209286_at 


CDC42EP3 


Hs. 352554 


209287_s_at 


CDC42EP3 


Hs. 352554 


209288_s_at 


CDC42EP3 


Hs. 352554 


209297_at 


ITSN1 


Hs.66392 


20930 l_at 


CA2 


Hs. 155097 


209304_x_at 


GADD45B 


Hs.110571 


209305_s_at 


GADD45B 


Hs.110571 


209312_x_at 


HLA-DRB3 


Hs. 308026 


209318_x_at 


PIAGLl 


Hs. 1329 11 


209325_s_at 


RGS16 


Hs.413297 


209339_at 


SIAH2 


Hs.20191 


209340_at 


UAP1 


Hs.21293 


209344_at 


lr JVJ-ft 




209348_s_at 


MAP 


Hs. 134859 


209357„at 


CITED2 


Hs.82071 


209360_s_at 


RUNXl 


Hs.410774 


209367_at 


STXBP2 


Hs.379204 


2093G9_at 


ANXA3 


Hs.442733 


209374_s_at 


IGHM 


Hs.153261 


209377_s_at 


HMGN3 


Hs. 77558 


209383_at 


DDIT3 


Hs.392171 


209386_at 


TM4SF1 


Hs.351316 


209387_s_at 


TM4SF1 


Hs.351316 


209392_at 


ENPP2 


Hs.23719 


209394_at 


ASMTL 


Hs.458420 


209395_at 


CHI3L1 


Hs.382202 


209396_s_at 


CHI3L1 


Hs.382202 
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Table 1 (continued): 



80 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



209398_at 


HIST1H1C 


Hs.7644 


209436_at 


SPON1 


Hs.5378 


209437_s_at 


SPON1 


Hs.5378 


209452 s_at 


VTI1B 


Hs.419995 


209457_at 


DUSP5 


Hs.2128 


209458_jL_at 


HBA1 


Hs.449630 


209473_at 


ENTPDl 


Hs.205353 


209474j5-at 


ENTPDl 


Hs.205353 


209480__at 


HLA-DQB1 


Hs.409934 


209487_at 


RBPMS 


Hs. 195825 


209488_s_at 


RBPMS 


Hs.195825 


209498_at 


CEACAMl 


Hs.434918 


209499 _j._at 


TNFSF13 


Hs.54673 


209500_x_at 


TNFSF13 


Hs.54673 


209514_s_at 


RAB27A 


Hs.298530 


209515_s_at 


RAB27A 


Hs.298530 


209524_at 


HDGFRP3 


Hs.127842 


209526_s_at 


HDGFKP3 


Hs.127842 


209536_s_at 


EHD4 


Hs.55058 


209540_at 


IGF1 


Hs.308053 


209541_at 


IGF1 


Hs.308053 


209542_x_at 


IGF1 


Hs.308053 


209543_s_at 


CD34 


Hs.374990 


209545_s_at 


RIPK2 


Hs.103755 


209555_3_at 


CD36 


Hs.443120 


209560_s_at 


DLK1 


Hs.169228 


209561_at 


THBS3 


Hs.169875 


209568j3_at 


RGL 


Hs.79219 


209576_at 


GNAI1 


Hs.203862 


209581_at 


HRASLS3 


Hs.417630 


209582_s_at 


MOX2 


Hs.79015 


209583_s_at 


MOX2 


Hs.79015 


209585_s_at 


MINPP1 


Hs.95907 


209587_at 


PITX1 


Hs.84136 


209598_at 


PNMA2 


Hs.7782 


209604_s_at 


GATA3 


Hs.169946 


209606_at 


PSCDBP 


Hs.270 


209615_s_at 


PAK1 


Hs.64056 


209616_s_at 


CES1 


Ha.278997 


209619_at 


CD74 


Hs.446471 


209627_s_at 


OSBPL3 


Hs.197955 


209628_at 


NXT2 


Hs.25010 


209629_s_at 


NXT2 


Hs.2501O 


209636_at 


NFKB2 


Hs.73090 


209651_at 


TGFB1I1 


Hs.25511 


209652js_at 


PGF 


Hs.252820 


209670_at 


TRA@ 


Hs.74647 


209671_x_at 


TRA@ 


Hs.74647 


209676_at 


TFPI 


Hs.102301 


209679_a_at 


LOC57228 


Hs.206501 


209686_at 


S100B 


Hs.422181 


209687_at 


CXCL12 


Hs.436042 


209G95_at 


PTP4A3 


Hs.43666 


209696_at 


FBP1 


Hs.360509 


209699_x_at 


AKR1C2 


Hs.201967 


209702__at 


FTO 


Hs.284741 


209706_at 


NKX3-1 


Hs.55999 


209710_at 


GATA2 


Ha.367725 


209716_at 


CSF1 


Hs.173894 


209717_at 




Hs.387251 


209727_at 


GM2A 


Hs.387156 


209728_at 


HLA-DRB4 


Hs.449633 


209732_at 


CLECSF2 


Hs.85201 


209735_at 


ABCG2 


Hs.194720 


209757_s_at 


MYCN 


Hs.25960 
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Table 1 (continued): 

209763_at 
209771jt_at 
5 209772_s_at 
209773__s_at 
209774_x_at 
209790_s_at 

209791_at 
10 209795_at 

209803_s_at 

209806_at 

209813_3^at 

209815_at 
15 209822_s_at 

209823^at 

209829_at 

209835_x_at 

209845_at 
20 209863_s„at 

209870_s_at 

209875_s_at 

209879_at 

20988 l_s_at 
25 209884_s_at 

209890_at 

209892_at 

209893_s_at 

209894_at 
30 209900_s_at 

209901_x_at 

209905_at 

209906_at 

209911_x_at 
35 209921_at 

209930_s_at 

209949_at 

209950_s_at 

209959_at 
40 2099G0_at 

209961_s_at 

209962_at 

209963_s_at 

209967_s_at 
45 209968_s_at 

209969_s_at 

209982_sjat 

209993_at 

209994_s_at 
50 2Q9995_s_at 

210001_s_at 

210004_at 

210016_at 

210024_s_at 
55 210031_at 

210032_s_at 

210033_s_at 

210038_s_at 

210038_at 
60 210042_s_at 

210074_at 

210075_at 

210084_jc_at 

210088_x_at 
65 210095_s_at 

210102_at 

210105_s_at 



NRLN1 


Hs.440324 


... 


Hs.376280 // — 


CD24 


Hs.375108 


RRM2 


Hs.226390 


CXCL2 


Hs.75765 


CASP6 


Hs.3280 


PADI2 


Hs. 33455 


CD69 


Hs.82401 


TSSC3 


Hs. 154036 


HIST1H2BK 


Hs.247817 


— 


Hs.407442 


na 


Hs.454253 // — 


VLDLR 


Hs.370422 


HLA-DQB1 


Hs.409934 


C6orf32 


Hs.389488 


CD44 


Hs.306278 


MKRN1 


Hs.7838 


TP73L 


Hs. 137569 


APBA2 


Hs.26468 


SPP1 


Hs.313 


SELPLG 


Hs.423077 


LAT 


Hs.437775 


SLC4A7 


Hs.250072 


TM4SF9 


Hs.8037 


FUT4 


Hs.390420 


FUT4 


Hs.390420 


LEPR 


Hs.23581 


SLC16A1 


Hs.75231 


AIF1 


Hs. 76364 


HOXA9 


Hs.127428 


C3AR1 


Hs. 155935 


HIST1H2BD 


Hs. 180779 


SLC7A11 


Hs.6682 


NFE2 


Hs.75643 


NCF2 


Hs.949 


VILL 


Hs. 103665 


NR4A3 


Hs.279522 


HGF 


Hs.396530 


HGF 


Hs.396530 


EPOR 


Hs. 127826 


EPOR 


Hs. 127826 


CREM 


Hs.231975 


NCAM1 


Hs.78792 


STAT1 


Hs.21486 


NRXN2 


Hs. 124085 


ABCB1 


Hs.21330 


ABCB1 


Hs.21330 


TCL1A 


Hs.2484 


SOCS1 


Hs.50640 


OLR1 


Hs.445299 


MYT1L 


Hs.434418 


UBE2E3 


Hs.4890 


CD3Z 


Hs.97087 


SPAG6 


Hs.158213 


SPAG6 


Hs.158213 


KCNH2 


Hs.188021 


PRKCQ 


Hs.408049 


CTSZ 


Hs.252549 


CTSL2 


Hs.87417 


LOC51257 


Hs.331308 


TPSB2 


Hs.405479 


MYL4 


Hs.356717 


IGFBP3 


Hs.440409 


LOH11CR2A 


Hs. 152944 


FYN 


Hs.390567 
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Table 1 (continued): 

210107_at 

210113_a_at 
5 210116_at 

210118_s_at 

210123„s_at 

210134juat 

210135_s_at 
10 210139_s_at 

210l40_at 

210142_x_at 

210146_x_at 

210151_a_at 
15 210152_at 

210164_at 

210166_at 

210172_at 

210190_at 
20 210215__at 

210222_a_at 

210225_x_at 

210230_at 

210237_at 
25 210239_at 

210244_at 

210247_at 

210254_at 

210260_a_at 
30 210262_at 

21026Ot 

210269_a__at 

210279__at 

210298_x_at 
35 210299_s_at 

210313_at 

210314_x_at 

210321^ 

210340_s_at 
40 210356_x_at 

210357_a__at 

210368_at 

210387_at 

210395_x_at 
45 210397_at 

210422_x_at 

210423_s_at 

210425_x„at 

210426_x_at 
50 210427_jt_at 

210429_at 

210430_A_at 

210432__a_at 

210446_at 
55 210448_ J s_at 

210461_s_at 

210473_s_at 

210479_a_at 

210487_at 
60 210495__x_at 

210504_at 

210508_a_at 

210512_s_at 

210514_x_at 
65 210517_s_at 

210524_x_at 

210538_a_at 



CLCA1 


Ha. 194659 


DEFCAP 


Ha. 104305 


SH2D1A 


Hs.151544 


ILIA 


Hs.1722 


CHRNA7 


Ha.2540 


SHOX2 


Ha.55967 


SHOX2 


Ha.55967 


PMP22 


Hs.372031 


CST7 


Hs.143212 


FLOT1 


Hs. 179986 


LILRB3 


Ha.306230 


DYRK3 


Hs.164267 


LILRB4 


Hs.67846 


GZMB 


Hs.1051 


TLR5 


Hs.114408 


SF1 


Hs.440835 


STX11 


Hs.118958 


TFR2 


Hs.63758 


RTN1 


Hs.99947 


ULRB3 


Ha.306230 


— 


--//-- 


ARTN 


Ha. 194689 


IRX5 


Hs.25351 


CAMP 


Ha.51120 


SYN2 


Ha.445503 


MS4A3 


Ha.99960 


GG2-1 


Ha. 17839 


TPX1 


Hs.2042 


GPR35 


Hs.239891 


DXYS155E 


Ha.21595 


GPR18 


Ha.88269 


FHL1 


Ha.421383 


FHL1 


Ha.421383 


LIR9 


Hs.406708 


TNFSF13 


Ha.54673 


GZMH 


Hs. 348264 


CSF2RA 


Hs.227835 


MS4A1 


Ha.438040 


C20orfL6 


Hs.433337 


PCDHGC3 


Hs.283794 


HIST1H2BG 


Hs.352109 


MYL4 


Ha.356717 


DEFB1 


Hs.32949 


SLC11A1 


Hs.135163 


SLC11A1 


Hs.135163 


GOLGIN-67 


Ha.356225 


RORA 


Ha.388617 


ANXA2 


Ha.437110 


RHD 


Hs.458333 


RHD 


Hs.283822 


SCN3A 


Ha.300717 


GATA1 


Hs.765 


P2RX5 


Ha.408615 


ABUM1 


Ha.442540 


GPR125 


Ha.356876 


RORA 


Ha.388617 


DNTT 


Ha.397294 


FN1 


Hs.418138 


KLF1 


Ha.37860 


KCNQ2 


Hs.4975 


VEGF 


Hs.73793 


HLA-A 


Ha.181244 


AKAP12 


Hs.197081 


MT1F 


Ha.438737 


BIRC3 


Ha. 127799 
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Table 1 (continued): 

210546_x_at 

210548_at 
5 210549_s_at 

210554_s_at 

210561_s_at 

210582_s_at 

210586_x_at 
10 210605_js_at 

210606_x_at 

210612_s_at 

2l0638_s_at 

210640_s_at 
15 210G49_s_at 

210655_s_at 

210G60_at 

210663_s_at 

210664_s_at 
20 210665_at 

210666_at 

210681_s_at 

210693_at 

210724_at 
25 210744_s_at 

210746_s_at 

210755_at 

210756_s_at 

210762_s_at 
30 210772_at 

210773_s_at 

210783__x_at 

210784_x_at 

210785.jS.jit 
35 210786_s_at 

210794_s_at 

210796_x_at 

210815j}_at 

210825_s_at 
40 210835_s_at 

210839_s_at 

210840_s_at 

210844_x_at 

210845_s_at 
45 210854_jx_at 

210869js_at 

210873_x_at 

210889_s_at 

210895_s_at 
50 210904_s_at 

210915_x_at 

210916_s__at 

210948_j3_at 

210951_x_at 
55 210972_x_at 

210973_s_at 

210976_s_at 

210982_s_at 

210986_s_at 
60 210987_x_at 

210992_x_at 

210993_s_at 

210997__at 

210998_s_at 
65 210999_s_at 

211005_at 

211024_s_at 
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CTAG1 


Hs.167379 


CCL23 


Hs.169191 


CCL23 


Hs.169191 


CTBP2 


Hs.171391 


WSB1 


Hs.315379 


LIMK2 


Hs.278027 


RHD 


Hs.458333 


MFGE8 


Hs.3745 


KLRDl 


Hs.41682 


SYNJ2 


Hs.434494 


FBX09 


Hs.388387 


GPR30 


Hs.113207 


SMARCFl 


Hs.170333 


FOX03A 


Hs. 14845 


LILRB1 


Hs.149924 


KYNU 


Hs.444471 


TFPI 


Hs.102301 


TFPI 


Hs.102301 


DOS 


Hs.352304 


USP15 


Hs.339425 


SPPL2B 


Hs.284161 


EMR3 


Hs.438468 


IL5RA 


Hs.68876 


EPB42 


Hs.368642 


HGF 


Hs.396530 


NOTCH2 


Hs.8121 


DLC1 


Hs.8700 


FPRL1 


Hs.99855 


FPRL1 


Hs.99855 


SCGF 


Hs. 105927 


LILRB3 


Hs.306230 


Clorf38 


Hs. 10649 


FLU 


Hs.257049 


MEG3 


Hs.418271 


SIGLEC6 


Hs.397255 


CALCRL 


Hs.152175 


STOM 


Hs.439776 


CTBP2 


Hs.171391 


ENPP2 


Hs.23719 


IQGAP1 


Hs.1742 


CTNNA1 


Hs.254321 


PLAUR 


Hs.179657 


SLC6A8 


Hs.388375 


MCAM 


Hs.211579 


APOBEC3A 


Hs.348983 


FCGR2B 


Hs. 126384 


CD86 


Hs.27954 


IL13RA1 


Hs.285115 


TRB® 


Hs.419777 


CD44 


Hs.306278 


LEF1 


Hs.44865 


RAB27A 


Hs.298530 


TRA@ 


Hs.74647 


FGFR1 


Hs.748 


PFKM 


Hs.75160 


HLA-DRA 


Hs.409805 


TPM1 


Hs. 133892 






FCGR2B 


Hs. 126384 


MADH1 


Hs. 388294 


HGF 


Hs.396530 


HGF 


Hs.396530 


GRB10 


Hs.81875 


LAT 


Hs.437775 


TITF1 


Hs. 197764 
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Table 1 (continued): 

211025_x_at 

211031_a_at 
5 211052_a_at 

211066_x_at 

211071_s_at 

211100_jeat 

211101_x_at 
10 211102_s_at 

211126_s_at 

211133_x_at 

211135_x_at 

21U43_x_at 
15 211144 L _x_at 

211148_s_at 

211163_s_at 

211202_a_at 

211207_s_at 
20 211210_x_at 

211254_x_at 

211269_s_at 

211284_s_at 

211286_x_at 
25 211302_s_at 

211307_ S _at 

211S36_x_at 

211339_s_at 

2ll340_s_at 
30 2U341_at 

211354_s_at 

211355_x_at 

211356_x_at 

211367_s__at 
35 211368_s_at 

211372_a_at 

211395_x_at 

211404_s_at 

211413_s_at 
40 211421_s_at 

211423_s_at 

211429_s_at 

211430_s_at 

211434_s_at 
45 211450_s_at 

211456_x_at 

211458_s_at 

211464_x_at 

211474_s_at 
50 211478_s_at 

211495_x_at 

211506_s_at 

211517_s_at 

211521_s_at 
55 211527_x_at 

211529_x_at 

211535_s_at 

211546_x_at 

211548_s_at 
60 211560_s_at 

211566_x_at 

211571_s_at 

211597js_at 

211633__x_at 
65 211G34_x_at 

211635_x_at 

211637_x_at 
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COX5B 


Ha. 1342 


CYLN2 


Hs.104717 


TBCD 


Hs. 12570 


PCDHGC3 


Hs.283794 


AF1Q 


Hs.75823 


ULRB1 


Hs.149924 


ULRBl 


Hs.149924 


LJLRB1 


Hs.149924 


CSRP2 


Hs. 10526 


LILRB3 


Hs.306230 


LILRB3 


Hs.306230 


NR4A1 


Hs.1119 


TRGC2 


Hs.385086 


ANGPT2 


Hs. 115 181 


TNFRSF10C 


Hs.119684 


PLU-1 


Hs.143323 


FACL6 


Hs.14945 


SH2D1A 


Hs.151544 


RHAG 


Hs.368178 


IL2RA 


Hs. 130058 


GRN 


Hs. 180577 


CSF2RA 


Hs.227835 


PDE4B 


Hs.188 


FCAR 


Hs. 193122 


LILRB1 


Hs.149924 


ITK 


Hs.211576 


MCAM 


Hs.211579 


POU4F1 


Hs.458303 


LEPR 


Hs.23581 


LEPR 


Hs.23581 


LEPR 


Hs.23581 


CASP1 


Hs.2490 


CASP1 


Hs.2490 


EL1R2 


Hs.25333 


FCGR2B 


Hs. 126384 


APLP2 


Hs.279518 


PADI4 


Hs.397050 


RET 


Hs.350321 


SC5DL 


Hs.434074 


SERPINA1 


Hs.297681 


IGHG3 


Hs.413826 


CCRL2 


Hs.302043 


MSH6 


Hs.445052 


na 


Ha.456549 


GABARAPL3 


Ha.334497 


CASP6 


Hs.3280 


SERPINB6 


Hs.41072 


DPP4 


Hs.44926 


TNFSF13 


Ha.54673 





-//- 


IL5RA 


Ha.68876 


PSCD4 


Hs.7189 


VEGF 


Hs.73793 


HLA-A 


Hs. 181244 


FGFR1 


Hs.748 


SNCA 


Hs.76930 


HPGD 


Ha.77348 


ALAS2 


Hs.440455 


BRE 


Ha.80426 


CSPG2 


Ha.434488 


HOP 


Hs. 13775 




Ha.406615 




Hs.449011 




Hs.449011 




Hs.383169 
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Table 1 (continued): 

211639_x_at 
211641_x_at 
5 211643^x_at 
211640wat 
211645 jeat 
211649 js^at 
211650_jxjit 
10 21165S_x w at 

211654_x_at 

211656_x_at 

211657_at 

211658_at 
15 211661_x_at 

211663_x_at 

211668_s_at 

211674_x_at 

211675_s_at 
20 211682_x_at 

211696_x_at 

211699_x_at 

211709_s_at 

211719_x_at 
25 211726_s_at 

211732_x_at 

211734_s_at 

211742_s_at 

211743_s_at 
30 211745_x_at 

211748_x_at 

211764_s_at 

211776_s_at 

211781jK_at 
35 211796_s_at 

211798_x_jit 

211799_jx_at 

211813_x_at 

211816_x_at 
40 211820_x_at 

211821_x_at 

211858_x_at 

211864_s_at 

2ll868_jx_at 
45 211876_x_at 

21188 L_x_at 

211883_x_at 

211893_x_at 

21l896_s__at 
50 211900_x_at 

211902_x_at 

211911_x_at 

211919_s_at 

211922_s_at 
55 211924_s_at 

211941jB_at 

21l959_at 

211962_s_at 

211964_at 
60 211965_at 

211966_at 

211970_x_at 

2U983__x__at 

211986_at 
65 211990_at 

211991_s_at 

211992_at 



... 


Hs. 383438 


— 


Hs.64568 // • 


na 


Hs.377975 


na 


Hs. 377975 


na 


Hs.377975 


— 


Hs.449057 


— 


Hs.448957 


AKR1C2 


Hs.201967 


HLA-DQB1 


Hs.409934 


HLA-DQB1 


Hs.409934 


CEACAM6 


Hs.436718 


PRDX2 


Hs.432121 


— 


— // — 


PTGDS 


Hs.446429 


PLAU 


Hs.77274 


CTAG1 


Hs.167379 


HIC 


Hs. 132739 


UGT2B28 


Hs.137585 


HBB 


Hs.155376 


HBA1 


Hs.449630 


SCGF 


Hs. 105927 


FN1 


Hs.418138 


FM02 


Hs.361155 


HNMT 


Hs.42151 


FCER1A 


Hs.897 


EVI2B 


Hs.5509 


PRG2 


Hs.99962 


HBA1 


Hs.449630 


PTGDS 


Hs.446429 


UBE2D1 


Hs. 129683 


EPB41L3 


Hs. 103839 


— 


— // ~ 
... // — 


IGLJ3 


Hs.102950 


HLA-C 


Hs.274485 


DCN 


Hs. 156316 


FCAR 


Hs.193122 


GYPA 


Hs.34287 


GYPA 


Hs.34287 


GNAS 


Hs. 157307 


FER1L3 


Hs.362731 


— 




PCDHGC3 


Hs.283794 


IGLJ3 


Hs.102950 


CEACAM1 


Hs.434918 


CD6 


Hs.436949 


DCN 


Hs.156316 


CD6 


Hs.436949 


TRA@ 


Hs.74647 


HLA-B 


Hs.77961 


CXCR4 


Hs.421986 


CAT 


Hs.395771 


PLAUR 


Hs. 179657 


PBP 


Hs.433863 


IGFBP5 


Hs.380833 


ZFP36L1 


Hs.85155 


COL4A2 


Hs.407912 


ZFP36L1 


Hs.85155 


COL4A2 


Hs.407912 


ACTG1 


Hs. 14376 


ACTG1 


Ha. 14376 


MGC5395 


Hs.378738 


HLA-DPA1 


Hs.914 


HLA-DPA1 


Hs.914 


PRKWNK1 


Hs.43129 
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Table 1 (continued): 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



211993_at 


PRKWNK1 


Hs.43129 


211994_at 


PRKWNK1 


Hs.43129 


211995_XL_at 


ACTG1 


Hs. 14376 


211996_s_at 


na 


Hs.406494// — 


212012_at 


D2S448 


Hs. 118893// — 


212013_at 


D2S448 


Hs.118893 // - 


212014_x.at 


CD44 


Hs.306278 


212046_x_at 


MAPK3 


Hs.861 


212055_at 


DKFZP586M1523 


Hs.22981 


212056_at 


KIAA0182 


Hs.222171 


212057_at 


KIAA0182 


Hs.222171 


212062_at 


ATP9A 


Hs.406434//~- 


212067_s_at 


C1R 


Hs,3764l4//- 


212069_s_at 


MGC10526 


Hs.389588 


212070_at 


GPR56 


Hs.6527 


212077_at 


CALD1 


' Hs.443811 


212086_x_at 


LMNA 


Hs.436441 


212089_at 


LMNA 


Hs.436441 


212090_at 


GRINA 


Hs.339697 


212091_s_at 


COL6A1 


Hs.415997 


212097_at 


CAV1 


Hs.74034 


212099_at 


ARHB 


Hs.406064 


212l43_s_at 





Hs.450230//- 


212l48_at 


PBX1 


Hs.408222 


212151_at 


PBX1 


Hs.408222 


212154_at 


SDC2 


Hs.1501 


212157_at 


SDC2 


Hs.1501 


212158_at 


SDC2 


Hs.1501 


212166_at 


XP07 


Hs.172685 


212172_at 


AK2 


Hs.294008 


212173_at 


AK2 


Hs.294008 


212181_s_at 


NUDT4 


Hs.355399 


212183_at 


NUDT4 


Hs.355399 


212185_x_at 


MT2A 


Hs.118786 


212187_x_at 


PTGDS 


Hs,446429 


212188_at 


LOC115207 


Hs.109438 


212190_at 


SERPINE2 


Hs.21858 


212192_at 


LOC115207 


Hs.109438 


212203_x w at 


IFITM3 


Hs.374650 


212221_x_at 


na 


Hs.303154// — 


212223_at 


na 


Hs.303154 // - 


212224_at 


ALDH1A1 


Hs.76392 


212225_at 


SUI1 


Hs.150580 


212236_x_at 


KRT17 


Hs.2785 


212242_at 


TUBA1 


Hs.75318 


212254_s_at 


BPAG1 


Hs.443518 


212263_at 


OKI 


Hs.22248 


2l2265_at 


OKI 


Hs.22248 


212273_x_at 


GNAS 


Hs. 157307 


212285_s_at 


AGRN 


Hs.273330// — 


2123i:L_at 


KIAA0746 


Hs.49500 // — 


212312_at 


BCL2L1 


Hs.305890 


212314_at 


KIAA0746 


Hs.49500// — 


212330_at 


TFDP1 


Pis. 79353 


212334_at 


GNS 


Hs.334534 


212340_at 


MGC21416 


Hs.82719 


212341_at 


MGC21416 


Hs.82719 


212355_at 


KIAA0323 


Hs.7911 


212358_at 


CLTPR-59 


Hs.7357 


2123G3_x_at 


ACTG1 


Hs. 14376 


212372_at 


MYH10 


Hs.280311//- 


212377_s_at 


NOTCH2 


Ha.8121 


212382_at 


TCP4 


Hs.359289 


212385_at 


TCF4 


Hs.359289 


212386_at 


TCF4 


Hs.359289 
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Table 1 (continued): 

212387_at 

212390_at 

212410_at 

212428_at 

212430_at 

212464^_at 

2124G7_at 

212472_at 

212473_s_at 

212479_s_at 

212488_at 

212489_at 

212492_s_at 

212501_at 

212509_s_at 

212512_s_at 

212526_at 

212531_at 

212535_at 

212540_at 

212543_at 

212558_at 

212560_at 

212570_at 

212586_at 

212589_at 

212592_at 

212599_at 

212602_at 

212611_at 

212614_at 

212G24_s_at 

212636_at 

212645_x_at 

212646_at 

212647_at 

212657„s_at 

212659_s_at 

212670_at 

212671_s_at 

212680_x^at 

212681_at 

21268G_at 

212692_a_at 

212699_at 

212713_at 

212719_at 

212724_at 

212732_at 

212741_at 

2l2750_at 

212758_s_at 

212761_at 

212762_juat 

212764_at 

2127G8_s_at 

212769_at 

212771_at 

21277G_A_at 

212812_at 

212820_at 

212827_at 

212828_at 

212829_at 

212830_at 
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TCF4 


Hs.359289 


PDE4DIP 


Hs.265848 


38961 


Hs.90998 


KIAA0368 


Hs.445255 


RNPC1 


Hs.236361 


FN1 


Hs.418138 


KEAA0678 


Hs.l2707//~ 


MICAL2 


Hs.309674 


MICAL2 


Hs.309674 


FLJ13910 


Hs.75277 


COL5A1 


Hs.433695 


COL5A1 


Hs.433695 


KIAA0876 


Hs.301011// — 


CEBPB 


Hs.99029 


— 


Hs.356623//est 


CARM1 


Hs.371416//~ 


SPG20 


Hs.205088 


LCN2 


Hs.204238 


MEF2A 


Hs.415033 


CDC34 


Hs.423615 


AMI 


Hs.422550// — 


GDAP1L1 


Hs.20977 


SORL1 


Hs.438159 


KIAA0830 


Hs.167115 


CAST 


Hs.440961 


RRAS2 


Hs.206097 


IGJ 


Hs.381568 


AUTS2 


Hs.296720 


WDFY3 


Hs.105340 


MPEG1 


Hs.62264//~ 


MKF2 


Hs. 12702//- 


CHN1 


Hs.380138 


OKI 


Hs.22248 


BRE 


Hs.80426 


RAFTLIN 


Hs.436432 // — 


RRAS 


Hs.9651 


IL1RN 


Hs.81134 


IL1RN 


Hs.81134 


ELN 


Hs.252418 


HLA-DQA1 


Hs.387679 


PPP1R14B 


Hs. 120197 


EPB41L3 


Hs. 103839 


K3AA1157 


Hs.21894//~ 


LRBA 


Hs.209846 


SCAMP5 


Hs.7934 


MFAP4 


Hs.296049 


PLEKHE1 


Hs.38176//- 


AKHE 


Hs.6838 


MEG3 


Hs.418271 


MAOA 


Hs.183109 


PPP1R16B 


Hs.45719 


TCF8 


Hs.232068 


TCF7L2 


Hs.214039 


TCF7L2 


Hs.214039 


TCF8 


Hs.232068 


GW112 


Hs.273321 


TLE3 


Hs.287362 


LOC221061 


Hs.66762//--- 


KIAA0657 


Hs.6654//-~ 


na 


Hs.288232//~ 


RC3 


Hs.200828 


IGHM 


Hs.153261 


SYNJ2 


Hs.434494 




Hs.57079//~ 


EGFL5 


Hs.5599//- 
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Table 1 (continued): 



212831_at 


EGFL5 


Hs.5599//~ 


212842jx_at 





Hs.452310//est 


212843_at 


NCAM1 


Ha.78792 


212859_JL_at 


MT1E 


Hs. 418241 


212865_s_at 


C0L14A1 


Hs.403836 


212873_at 


na 


Hs. 165728//-- 


212880_at 


APOC4 


Hs.110675 


212895_s_at 


ABR 


Hs. 434004 


212906_at 


na 


Hs.347534//~ 


212907_at 


SLC30A1 


Hs.55610 


212912_at 


RPS6KA2 


Hs.301664 


212915_at 


SEMACAP3 


Hs. 177635 


212930_at 


ATP2B1 


Hs.20952 


212937j9_at 


COL6A1 


Hs.415997 


212942_s_at 


KIAA1199 


Hs.212584 


212956_at 


KIAA0882 


Hs.411317//- 


212958__x_at 


PAM 


Hs.352733 


212973_at 


RPIA 


Hs. 79886 


212977_at 


RDC1 


Hs.231853 


212987_at 


FBX09 


Hs.388387 


212988_x_at 


ACTG1 


Hs. 14376 


212989_at 


MOB 


Hs. 153716 


212993_at 


na 


Hs. 349356// — 


212998_x_at 


HLA-DQB2 


Hs.375115 


212999_x_at 


HLA-DQB1 


Hs.409934 


213002_at 


MARCKS 


Hs.318603 


213005_s_at 


RANK 


Hs. 77546 


2l3006_at 


KIAA0146 


Hs.381058 


213015_at 


na 


Hs.l71553//~ 


213035_at 


KIAA0379 


Hs.273104//-~ 


213036_x_at 


ATP2A3 


Hs.5541 


213038_at 


FLJ90005 


Hs. 128366 


213060_s_at 


CHI3L2 


Hs. 154138 


21306 l^at 


LOC123803 


Hs.351573 


213075_at 


LOC169611 


Hs.357004 


213089_at 


na 


Hs. 166361// — 


213094_at 


GPR126 


Hs.419170 


213095_x_at 


AIF1 


Hs.76364 


213096_at 


HUCEP11 


Hs.6360 


213110_s_at 


COL4A5 


Hs. 169825 


213122__at 


KIAA1750 


Hs.173094 


213125_at 


DKFZP586L151 


Hs. 43658 


2l3135_at 


TIAM1 


Hs.115176 


213146_at 


KIAA0346 


Hs.103915//- 


213147_at 


HOXA10 


Hs.110637 . 


213150_at 


HOXA10 


Hs.110637 


213182_x_at 


CDKN1C 


Hs. 106070 


213193_x_at 


TRB® 


Hs.419777 


213194_at 


ROBOl 


Hs.301198 


21320 l_s_at 


TNNT1 


Hs.73980 


213212_x_at 




Hs.459128//est 


213214_js_at 


ACTG1 


Hs. 14376 


213217_at 


ADCY2 


Hs.414591 


21323G_at 


SASH1 


Hs.166311 


213241_at 


PLXNC1 


Hs.286229 


213258_at 


TFPI 


Hs.102301 


213260_at 


FOXCl 


Hs.348883 


213274_s_at 


CTSB 


Hs. 135226 


213275_x_at 


CTSB 


Hs. 135226 


213288_at 


LOC129642 


Hs.90797 


213309_at 


PLCL2 


Hs.54886 


213317_at 


na 


Hs.21103 


213338_at 


RIS1 


Hs.35861 


213348_at 


CDKN1C 


Hs. 106070 


213350_at 


RPS11 


Hs.433529 
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Table 1 (continued): 

213361_at 
213362_at 
5 213375_s_at 
213394_at 
213395_at 
213413_at 
213415_at 
10 213418_at 

213428_s_at 

213435_at 

213437_at 

213439^x_at 
15 213446_s_at 

213451_x_at 

213478_at 

21 3479_at 

21 3482_at 
20 21 3484__at 

213488_at 

21 3492_at 

2l3502_x_at 

213503_x_at 
25 213506_at 

213515_x_at 

213521_at 

2l3524_s_jit 

21 3537_at 
30 213539_at 

213541_s_at 

213545_x_at 

213549_at 

2l3553_x_at 
35 213566_at 

213572_s__at 

213605_s_at 

21 3608_s_at 

213618_at 
40 2l3624_at 

21 3629_x_at 

213G66_at 

213668_s_at 

213674_x_at 
45 213716_s_at 

213737_x_at 

213757_at 

213791_at 

213797_at 
50 213808_at 

2l3817_at 

21 3823_at 

213825_at 

213830_at 
55 213831^ 

21 3841_at 

213842_x_at 

21 3843_x_at 

213844_at 
60 213848_at 

213857_s_at 

2 1 3888_s_at 

213891_s_at 

213894_at 
65 21 3906_at 

2l3908_at 

213915_at 



PCTAIRE2BP 


Hs.416543 


PTPRD 


Hs. 323079 


CG018 


Hs.277888 


MAPKBP1 


Ha.376657 // — 


MLC1 


Hs. 74518 


SBLF 


Hs.54961 


CLIC2 


Hs. 54570 


HSPA6 


Hs.3268 


COL6A1 


Hs.415997 


SATB2 


Hs.412327//~ 


RIPX 


Hs.7972 


— 


Hs.500197//est 


IQGAP1 


Hs.1742 


TNXB 


Hs.411644 


KIAA1026 


Hs. 368823 


NPTX2 


Hs.3281 


DOCKS 


Hs.7022 


na 


Hs.66187 // — 


FLJ00133' 


Hs.7949 


COL2A1 


Hs.408182 


LOC91316 


Hs.435211// — 


ANXA2 


Hs. 437110 


F2RL1 


Hs. 154299 


HBG2 


Hs.302145 


PTPN18 


Hs.210913 


G0S2 


Hs.432132 


HIA-DPAl 


Hs.914 


CD 3D 


Hs.95327 


ERG 


Hs. 45514 


SNX3 


Hs. 12102 


SLC18A2 


Hs.50458 


APOC1 


Hs.268571 


RNASE6 


Hs.23262 


SERPINBl 


Hs.381167 


na 


Hs. 166361// — 


TFIP11 


Hs.20225 


CENTD1 


Hs.427719 


ASM3A 


Hs.277962 


MT1F 


Hs. 4387 37 


38961 


Hs.90998 


SOX4 


Hs.357901 


— 


Hs.439852 


SECTM1 


Hs.95655 


... 


Hs.50787//est 


EIF5A 


Hs.310621 


PENK 


Hs.339831 


cig5 


Hs.17518 


na 


Hs.12514// — 


na 


Hs. 170056// — 


HOXA11 


Hs.249171 


OLIG2 


Hs.176977 


TRD@ 


Hs.2014 


HLA-DQA1 


Hs. 387679 


na 


Hs.301281 // — 


WBSCR20C 


Hs.436034 


SLC6A8 


Hs.388375 


HOXA5 


Hs. 37034 


DUSP7 


Hs.3843 


CD47 


Hs.446414 


DJ434014.3 


Hs. 147434 


TCF4 


Hs.359289 


LOC221981 


Hs.23799//- 


MYBL1 


Hs.300592//- 


LOC339005 


Hs.212670//- 


NKG7 


Hs.10306 
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90 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



213931_at 


— 


Hs.602810//est 


213943_at 


TWIST1 


Hs.66744 


213958_at 


CD6 


Hs. 436949 


213960_at 


na 


Hs. 185701//--- 


213975^s_at 


LYZ 


Hs.234734 


213988_s_at 


SAT 


Hs.28491 


21399<js_at 


SPON1 


Hs.5378 


214016_s_at 


SFPQ 


Hs.180610 


2l4020_x_at 


ITGB5 


Hs. 149846 


214022_s_at 


IFITM1 


Hs.458414 


214032_at 


ZAP70 


Hs.234569 


2l4039„s_at 


LAPTM4B 


Hs.296398 


214040_s_at 


GSN 


Hs.446537 


214041_x_at 


RPL37A 


Hs.433701 


2l4043_at 


PTPRD 


Hs.323079 


214049_x_at 


CD7 


Hs.36972 


214054_at 


DOK2 


Hs.71215 


214058_at 


MYCL1 


Hs-437922 


214059_at 


IFI44 


Hs.82316 


214061_at 


MGC21654 


Hs.95631 


214063_s_at 


TF 


Hs. 433923 


214084_x_at 


na 


Hs.448231 // — 


214085_x_at 


HRB2 


Hs.269857 


214093_s_at 


FUBP1 


Hs.118962 


214100_x_at 


WBSCR20C 


Hs.436034 


214121_x_at 


ENIGMA 


Hs.436339 


214131_at 


CYorfl5B 


Hs.145010 


214146_s_at 


PPBP 


Hs.2164 


214153_at 


ELOVL5 


Hs.343667 


214183_s_at 


TKTL1 


Hs. 102866 


214203_js_at 


PRODH 


Hs.343874 


21421 l_at 


FTH1 


Hs.418650 


214218_s_at 


LOC139202 


Hs.83623//~ 


214228_x_at 


TNFRSF4 


Hs. 129780 


214230_at 


CDC42 


Hs.355832 


214235_at 


CYP3A5 


Hs. 150276 


2l4255_at 


ATP10A 


Hs. 125595 


214273_x_at 


Cl6orf35 


Hs. 19699 


214290_s_at 


HIST2H2AA 


Hs.417332 


214295_at 


KIAA0485 


Hs.89121 // — 


214297_at 


CSPG4 


Hs.436301 


214321_at 


NOV 


Hs.235935 


214329_x_at 


TNFSF10 


Hs.387871 


214349_at 


— 


Hs.464403//est 


214366_js_at 


ALOX5 


Hs.89499 


214370_at 


S100A8 


Hs.416073 


214407_x_at 


GYPB 


Hs.438658 


214414jx^at 


HBA1 


Hs.449630 


214421_x_at 


CYP2C9 


Hs.418127 


214428_x_at 


C4A 


Hs. 150833 


214433_s_at 


SELENBP1 


Hs. 334841 


214446_at 


ELL2 


Hs. 192221 


214450_at 


CTSW 


Hs. 416848 


214453_s_at 


IFI44 


Hs.82316 


2l4455_at 


HIST1H2BC 


Hs.356901 


214459_x_at 


HLA-C 


Hs.274485 


214464_at 


CDC42BPA 


Hs. 18586 


2144G7_at 


GPR65 


Hs.131924 


214469_at 


HIST1H2AE 


Hs. 121017 


214470_at 


KLRB1 


Hs. 169824 


214472_at 


HIST1H3D 


Hs.239458 


214481_at 


HIST1H2AM 


Hs. 134999 


2l4500_at 


H2AFY 


Hs.75258 


214505_s_at 


FHL1 


Hs.421383 


214511_x_at 


FCGR1A 


Hs.77424 
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Table 1 (continued): 

214522_xjit 
214523_at 
5 214530_x_at 
214535_s_at 
214539_at 
214548_x_at 
214551_s_at 
10 214564_s_at 
214574_x_at 
214575_sjit 
214581_juit 
214590_s_at 
15 214614_at 
214617_at 
214620_x_at 
214627_at 
214637_at 
20 214651_s_at 
214657_s_at 
214667_s_at 
214669_x_at 
2l4677_x_at 
25 214682__at 
214696_at 
214721_jt_at 
214722_at 
214743_at 
30 21476!L_at 
214768jc_at 
214770_at 
214777_at 
214789_x w at 
35 214790_at 
214805_at 
214836_x_at 
2l4867_at 
214870_x_at 
40 214875_x_at 
214903_at 
214909_s_at 
214916_x_at 
214920_at 
45 214950_at 
214953_s_at 
214973_x_at 
214983 jit 
214989_x_at 
50 215012_at 
215016_x_at 
215032_at 
215034_s_at 
215037_s_at 
55 215047_at 
215049_xjit 
215051_x_at 
215054_at 
215071_s_at 
60 215076_3_at 
215078_at 
215089_s_at 
215111_s_at 
215116_s_at 
65 215118j5jat 
215121_x_at 
215123_at 



HIST1H3D 


Hs.239458 


CEBPE 


Hs.426867 


EPB41 


Hs.37427 


ADAMTS2 


Hs. 120330 


SERPINB10 


Hs.158339 


GNAS 


Hs.157307 


CD7 


Hs.36972 


PCDHGC3 


Hs.283794 


LST1 


Hs.410065 


AZU1 


Hs.72885 


TNFRSF21 


Hs.159651 


UBE2D1 


Hs. 129683 


HLXB9 


Hs.37035 


PRF1 


Hs.2200 


PAM 


Hs.352733 


EPX 


Hs.46295 


OSM 


Hs.248156 


HOXA9 


Hs. 127428 


TncRNA 


Hs. 433324// — 


TP53I11 


Hs. 4338 13 // — 


na 


Hs.377975 


IGLJ3 


Hs.449601 


PKD1 


Hs.75813 


MGC14376 


Hs.417157 


CDC42EP4 


Hs.3903 


FLJ21272 


Hs.218329 


CUTL1 


Hs.438974 


OAZ 


Hs. 158593 


na 


Hs.377975 


MSR1 


Hs.436887 


na 


Hs.377975 


SRP46 


Hs.155160 


SUSP1 


Hs.435628 


EIF4A1 


Hs.129673 


na 


Hs.377975 


NDST2 


Hs.225129 


— 


... // ... 


APLP2 


Hs.279518 


na 


Hs. 25422// — 


DDAH2 


Hs.247362 


— 


Hs.448957 


LOC221981 


Hs.23799// — 


— 


Hs.459588//est 


APP 


Hs. 177486 


— 


Hs.448982 // — 


na 


Hs.433656// — 


PEPP2 


Hs.242537 


ZNF451 


Hs. 188662 


BPAG1 


Hs.443518 


— 


Hs.300934// — 


TM4SF1 


Hs.351316 


BCL2L1 


Hs.305890 


BIA2 


Hs.323858 


CD163 


Hs.74076 


AIF1 


Hs.76364 


EPOR 


Hs.127826 




Hs.28777//- 


COL3A1 


Hs.443625 


SOD2 


Hs.384944 


RBM10 


Hs.348276 


TSC22 


Hs.114360 


DNM1 


Hs.436132 


MGC27165 


Hs.366 




Hs.356861 




Hs.375005//-~ 
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Table 1 (continued): 



215137_at 


... 


Hs.467531//est 


215143_at 


FLJ36166 


Hs.351178 // — 


215146_s_at 


KIAA1043 


Hs.387856 


215150_at 


DKFZp451J1719 


Hs.391944//- 


215163_at 


— 


Hs.203349// — 


215176_x_at 


... 


Hs.503443//~ 


215177js_at 


ITGA6 


Hs.212296 


215193_x_at 


HLA-DRB1 


Hs.411726 


215200_x_at 


na 


Hs.456817// — 


215204_at 


— ■ 


Hs.288576//- 


215214_at 


— 


Hs.449579//- 


215222_x_at 


MACF1 


Hs.372463 


215223_s_at 


SOD2 


Hs.384944 


215224_at 


RPL23 


Hs.406300 


215242_at 


PIGC 


Hs.386487 


215248_at 


GRB10 


Hs.81875 


215284_at 


— 


Hs.12432// — 


215288_at 


TRPC2 


Hs.l31910//~ 


215306_at 


— 


Hs.161283//- 


215311_at 


na 


Hs.185701//-- 


215320_at 


DKFZP434M131 


Hs.l89296//~ 


215338_s_at 


NKTR 


Hs.369815 


215342^s_at 


KIAA0471 


Hs.242271 


215375_x_at 


— 


Hs.438377 // ~ 


215379_x_at 


IGLJ3 


Hs.449601 


215382_x_at 


TPSB2 


Hs. 405479 


215388_s_at 


HFL1 


Hs.296941 


215401_at 


... 


Hs.507633//~ 


215411_s_at 


C6orf4 


Hs.437508 


215415_s_at 


CHS1 


Hs.130188 


215438_x_at 


GSPT1 


Hs.2707 


215446_s„at 


... 


-_//__ 


215447_at 


TFPI 


Hs. 102301 


215449_at 


na 


Hs.357392//- 


215485_s_at 


ICAM1 


Hs. 168383 


215489_x_at 


HOMER3 


Hs. 410683 


215498_s_at 


MAP2K3 


Hs. 180533 


215499_at 


MAP2K3 


Hs. 180533 


215501_s_at 


DUSPIO 


Hs. 177534 


215504_x_at 




Hs.337534//-- 


215537__x_at 


DDAH2 


Hs.247362 


215571_at 


— 


Hs.287415//- 


215592_at 


— 


Hs.464205//- 


215594_at 


na 


Hs.296832//- 


215599_at 


SMA3 


Hs.440958 


215602_at 


FGD2 


Hs.376059 


215621_s_at 


... 


Hs. 448957 


215623_x_at 


SMC4L1 


Hs.50758 


215G30_at 


... 


Hs.475611//- 


215640_at 


KIAA1055 


Hs.438702 


215646_s_at 


CSPG2 


Hs.434488 


215663_at 


MBNL1 


Hs.28578 


215666_at 


HLA-DRB4 


Hs.449633 


215684_s_at 


FLJ21588 


Hs.436407 


215692_s_at 


CllorfB 


Hs.432000 


215716_s_at 


ATP2B1 


Hs.20952 


215733jK w at 


CTAG2 


Hs.87225 


215761_at 


RC3 


Hs.200828 


215771_x_at 


RET 


Hs.350321 


215775_at 


THBS1 


Hs. 164226 


215777_at 


IGLV@ 


Hs.381262 


215779_s_at 


HIST1H2BG 


Hs.352109 


215783_s_at 


ALPL 


Hs.250769 


215784_at 


CD IE 


Hs.249217 


215806 x_at 


TRGC2 


Hs.385086 
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Table 1 (continued): 

215807_s_at 
215811 Jit 
5 215812_s_at 
215819j3_at 
215836j3_at 
215838_at 
215851_at 
10 215853_at 
215874_at 
215891_s_at 
215913_s_at 
215925_s_at 
15 215933_s_at 
215946_x_at 
215949_x_at 
215967_s_at 
215990_s_at 
20 216012_at 
216015_s_at 
216016_at 
216022_at 
216025_x_at 
25 216033_s_at 
216036_x_at 
216041_x_at 
216052_x_at 
216054_x_at 
30 216056_at 
216063_at 
216080_a_at 
216109_at 
216129_at 
35 216147_at 
21G180_s_at 
216191_s_at 
216197_at 
216207_x_at 
40 216218_s_at 
216236_s_at 
216243_s_at 
21G248_s_at 
216268_s_at 
45 216286_at 
216317_x_at 
216320_x_at 
216331_at 
216333_x_at 
50 216336_x_at 
216356_x_at 
216370_s_at 
216379_x_at 
216380_x_at 
55 216401_x_at 
216417_x_at 
216442_x_at 
216449_x_at 
216474_jc_at 
60 216491_x_at 
216510_x_at 
216511_s_at 
216522_at 
216526_x_at 
65 216541_x_at 
216557_x_at 
216560jc_at 



PLXNB1 


TT_ Q7QQ1 1 


— 


Wo 97R70ft // 

£15. a < □ lUO it — 


— 


Wo ACkQt 1 Q // oof 


RHCE 


Tin 97RQQA 


PGDHGC3 




LTR9 


Wo /tnfi70R 


EVI1 


ns.4oou±y 




TTft 2R7427 // 




TTr 9R7730 // 


GM2A 


Wo 3R71 Rfi 


CED-6 


Wo IfWftAfl 


Quiz 


Wo 1 IfMRl 


HHEX 


Wo IIRfi^l 

ns. ixooux 


LOC91316 






— // — 


T VO 

1»Y9 




BCL6 


We 1 ttC\9A. 




We 1 RQQfl 1 // 


CIASl 


Wo I^Q/IRS 


CIASl 


US. J.U*7*±O0 


... 


Wo 1 A07A // 


CYP2C9 


We /M R1 97 


FYN 




KIAA1037 


We 179R9^ 


GRN 


Wa 1RftK77 

ns. louo r f 


ARTN 


Wo IQ/lfiftQ 

ns. ii/fHJo tt 


MYL4 


Wc 3Rfi71 7 
ns.ooD ill 


CD44 


Wo <inC97R 




w« innoA 11 not 
JtlS.4 /UUo4 // est 


FADS3 


Wo 917ftf\ 


KIAA1025 


Wo A^Pi94Q // 


ATP9A 


Wo AHC/iCM // 


— 


We QHA^AA y/ ... 


SYNJ2 


tt„ AQAAQA 
JtlS.4o44»4 


TED@ 


We 9fl1 A 


... 


Wo A Q/1/4Q1 // ... 
nS.4o44»l. // -— 


IGKVlD-13 


nS.39l)4Z7 


PLCL2 


TT_ tiAQQC 


SLC2A14 


TT_ Aril «)7 A 


ILIRN 


Wo Ql 1 QA 


NR4A2 


rts.ozizu 


JAGl 


Wo 4nQ9n9 


— 


We QHftQ94 // 


RHCE 


Wo OHQQQA 


MSTl 


Hs.349110 


ITGA7 


Hs.74369 


TNXB 


Wo 41 1 G.AA 
nS.4XlD44 


... 


If , 


BAIAP3 


tr e AKOAon 
ns.ftoo*^ / 


mT/TpT i 


We in9Rfifi 
ns. JLU^ODD 




... // 




...//-.. 




.«.//... 


HOXB9 


Hs.321142 


na 


Hs.287820// — 


TRA1 


Hs. 192374 


TPSB2 


Hs.405479 








--//-- 




-//- 
~- // - 


HLA-C 


Hs.274485 




-//- 




...//... 




...//.-. 
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Table 1 (continued): 



216565^_at 





...//... 


21657Gjuit 


na 


Hs.377975 


216598_s_at 


CCL2 


Hs.303649 


216602_s_at 


FARSL 


Hs.23111 


216614_at 





.__//... 


216620jg_at 


ARHGEFlO 


Hs.436196 


2l6667_at 





--// — 


216693__x_at 


HDGFRP3 


Hs. 127842 


216705_s_at 


ADA 


Ha.407135 


216733_s_at 


GATM 


Hs.75335 


2167G6_at 





-//- 


216813_at 





.__//... 


216832_at 


CBFA2T1 


Hs.90858 


216833__x_at 


GYPE 


Hs.395535 


216834Lat 


RGS1 


Hs.75256 


216841^8^ 


SOD2 


Hs.384944 


216858__x_at 





~//~ 


216860^_at 


GDF11 


Hs.432439 


216894_x_at 


CDKN1C 


Hs. 106070 


216913_s_at 


KIAA0690 


Hs.434251 


216920_s_at 


TRGC2 


Hs.385086 


216925_s_at 


TALI 


Hs.73828 


216950_s__at 


FCGR1A 


Hs.77424 


216956 js_at 


ITGA2B 


Hs.411312 


216984_x_at 





Hs.449592// — 


217022_s__at 


MGC27165 


Hs.36G 


217023_x_at 




-//--- 


217025_s_at 


. DBN1 


Hs.89434 


217028_at 


CXCR4 


Hs.421986 


217118_s_at 


KIAA0930 


Hs.13255 


217l43_s_at 


TRD@ 


Hs.2014 


217l47_s_at 


TRIM. 


Hs. 138701 


217148_x_at 




Hs.449592 // -~ 


217157__x_at 





Hs.449620//— 


217165_x_at 


MT1F 


Hs.438737 


217179_x_at 




Ha.440830 


217192_s_jat 


PRDM1 


Hs.381140 


217227_x_at 





Hs.449598//~ 


217232_A_at 




— // — 


217234_s_at 


VIL2 


Hs.403997 


217235_x_at 




Hs.449593 // - 


217258_x_at 





Hs.449599 // -» 


217274_x_at 




-// — 


21727G_x_at 


dJ222El3.1 


Hs.301947 


21728 l_x_at 





Hs.448987 // — 


217284_x_at 


(U222E13.1 


Hs.301947 


217286_s_at 


NDRG3 


Hs.437338 


217354„s_at 





.._//.„ 


217378_x_at 




— // — 


217388_s_at 


KYNU 


Hs.444471 


217404_s_at 


COL2A1 


Hs.408182 


217414_x_at 




-//-- 


217418_^_at 


MS4A1 f 


Hs.438040 


217419_x_at 


AGRN 


Hs.273330 // — 


217422_s_at 


CD22 


Hs.262150 


2l7478_s_at . 


HLA-DMA 


Hs. 35 1279 


217480__x_at 




— //--- 


2l7502_at 


IFIT2 


Hs. 169274 


217507_at 


SLC11A1 


Hs.135163 


217520_x_at 


na 


Hs.374397//- 


217521_at 


HAL 


Hs. 190783 


217523_at * 


CD44 


Hs.306278 


21752G_at 




Hs.502482//est 


217552_x_at 


CR1 


Hs.334019 


217572_at 




-// — 
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Table 1 (continued): 

217591_at 
217593_at 
5 217610_at 
217649_at 
217653_x_at 
217655_at 
217671_at 
10 217673_x_at 
217G78_at 
217712_at 
217715_x_at 
217728_at 
15 217729_s_at 
217735_s_at 
217736_s_at 
217738_at 
217739_s_at 
20 217748_at 
217752_s_at 
217757_at 
217762_s_at 
217763_s_at 
25 217764_s_at 
217771jftt 
217799 j^at 
217800_s_at 
217817_at 
30 217818_s_at 
217838_s„at 
217848_s_at 
217867_x_at 
217868_s_at 
35 217901_at 
217911_s_at 
217941_s_at 
217963_s_at 
217966_s_at 
40 2179G7_s_at 
217977_at 
217979_at 
217983_s_at 
217985_s_at 
45 217986_s_at 
217988_at 
217995_at 
217996_at 
217997_at 
50 217999_s_at 
218000_A_at 
2180l2_at 
218034_at 
218035_s_at 
55 218039_at 
21805 l_s_at 
218066_at 
218084_x_at 
218086_at 
60 218091_at 
218094__s_at 
218113_at 
218116_at 
218136_s_at 
65 2l8141_at 
218145_at 
218205_s_at 
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SKIL 


Hs.272108 


SNX11 


Hs.15827 


— 


H8.506223 // est 


ZNF216 


Hs.406096 


— 


H8.499531 //est 


— 


Hs.407053 // — 


— 


Hs.279706 // est 


GNAS 


Hs. 157307 


— 


Hs.499751 // est 


... 


Hs.369545 // est 


— 


Hs.417310 // est 


S10OA6 


Hs.275243 


AES 


Hs.446610 


HRI 


Hs.434986 


HRI 


Hs.434986 


PBEF 


Hs.293464 


PBEF 


Hs.293464 


ADIPOR1 


Hs.5298 


CN2 


Hs. 149185 


A2M 


Hs.74561 


RAB31 


Hs.223025 


RAB31 


Hs.223025 


RAB31 


Hs.223025 


GOLPH2 


Hs. 352662 


UBE2H 


Hs.372758 


NDFEP1 


Hs.9788 


ARPC4 


Hs.323342 


AKPC4 


Hs.323342 


EVL 


Hs.241471 


PP 


Hs.380830 


BACE2 


Hs.436490 


DREV1 


Hs.279583 


DSG2 


Hs.412597 


BAG3 


Hs. 15259 


ERBB2EP 


Hs.8117 


NGFRAP1 


Hs.448588 


Clor£24 


Hs.48778 


Clor£24 


Hs.48778 


SEPX1 


Hs.279623 


TM4SF13 


Hs.364544 


RNASE6PL 


Hs.388130 


BAZ1A 


Hs.436488 


BAZ1A 


Hs.436488 


HEI10 


Hs.107003 


SQRDL 


Hs.435468 


PHLDA1 


Hs.82101 


PHLDA1 


Hs.82101 


PHLDA1 


Hs.82101 


PHLDA1 


Hs.82101 


SE20-4 


Hs.136164 


TTCll 


Hs.423968 


FLJ20273 


Hs.95549 


ANKT 


Hs.279905 


FLJ12442 


Hs.84753 


SLC12A7 


Hs.172613 


FXYD5 


Hs.333418 


NPDC1 


Hs.105547 


HRB 


Hs.371589 


C20orf35 


Hs.256086 


TMEM2 


Hs.160417 


LOC51759 


Hs.278429 


MSCP 


Hs.283716 


E2-230K 


Hs.l6130 


C20orfi97 


Hs.344378 


MKNK2 


Hs.75056 
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Table 1 (continued): 



218211_s_at 


MLPH 


Hs.297405 


218217_at 


RISC 


Hs.43X107 


21822<Lat 


PNMA1 


Hs. 194709 


218231_at 


NAGK 


Hs.7036 


218232_at 


C1QA 


Hs.9641 


218237_s_at 


SLC38A1 


Hs. 132246 


218243_at 


RUFY1 


Hs.306769 


218273_s_at 


PPM2C 


Hs.22265 


218280_x w at 


HIST2H2AA 


Hs.417332 


218280t 


DKFZP586N0721 


Hs.99843 


218298js_at 


FLJ20950 


Hs.285673 


218319_at 


PELI1 


Hs.7886 


218332_at 


BEX1 


Hs.334370 


218345_at 


HCAH2 


Hs.12126 


218346_s_at 


PA26 


Hs.14125 


218352_at 


RCBTB1 


Hs. 58452 


218376 s at 


NICAL 


Hs.33476 


218394_at 


FLJ22386 


Hs.22795 


218400_at 


OAS3 


Hs.56O09 


218404_at 


SNX10 


Hs.418132 


218417_s_at 


FLJ20489 


Hs.438867 


218418_s_at 


KIAA1518 


Hs.284208 


218454_at 


FLJ22662 


Hs. 178470 


218456_at 


C1QDC1 


Hs.234355 


218468_s_at 


CKTSP1B1 


Hs.40O98 


218469_at 


CKTSF1B1 


Hs.40O98 


218487_at 


ALAD 


Hs.1227 


218523_at 


LHPP 


Hs.20950 


218532__s_at 


FLJ20152 


Hs.82273 


218559_s_at 


MAFB 


Hs. 169487 


218589_at 


P2RY5 


Hs. 123464 


218596_at 


FLJ10743 


Hs.3376 


218608_at 


HSA9947 


Hs. 128866 


218614_at 


FU20696 


Hs.236844 


218618_s_at 


FAD104 


Hs.299883 


218625_at 


NRN1 


Hs. 103291 


218644_at 


PLEK2 


Hs.170473 


218660_at 


DYSF 


Hs.408679 


218676_s_at 


PCTP 


Hs.285218 


218686_s_at 


RHBDF1 


Hs.57988 


218710_at 


FLJ20272 


Hs.26090 


218711_s_at 


SDPR 


Hs.26530 


218718_at 


PDGFC 


Hs.43O80 


218723_s_at 


RGC32 


Hs.76e40 


218729_at 


LXN 


Hs. 124491 


218742_at 


HPRN 


Hs.22158 


218781_at 


SMC6L1 


Hs.424559 


218786__at 





Hs.374350 


218788_s_at 


SMYD3 


Hs.8109 


2l8793_s_at 


SCML1 


Hs. 109655 


218803_at 


CHFR 


Hs.23794 


218805_at 


IAN4L1 


Hs.412331 


218810_at 


FLJ23231 


Hs.288300 


218824_at 


FLJ10781 


Hs.8395 


218825_at 


EGFL7 


Hs.91481 


218828_at 


PLSCR3 


Hs. 433154 


218831_s_at 


FCGRT 


Hs. 11 1903 


218847_at 


IMP-2 


Hs.30299 


218853_s_at 


DJ473B4 


Hs.57549 


218854_at 


SART2 


Hs.388014 


218856_at 


TNFRSF21 


Hs.159651 


218858_at 


FLJ12428 


Hs.87729 


218864_at 


TNS 


Hs.439442 


218865_at 


FU22390 


Hs. 195345 


218872_at 


TSC 


Hs.345908 
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Table 1 (continued): 

218876_at 

218880_at 
5 218881_s_at 

218899_s_at 

218902_at 

218927_s_at 

218935_at 
10 218952_at 

2189G3_s_at 

218964__at 

218974_at 

218978_s_at 
15 218986_s_at 

218988_at 

219019_at 

219032_x_at 

219033_at 
20 219036_at 

219049_at 

219054_at 

219059_s_at 

219090_at 
25 219093_at 

219123_at 

219l83_s_at 

219191_s_at 

219218_at 
30 219228_at 

219243_at 

219247_s_at 

219255_x_at 

219256_s_at 
35 219259_at 

219277_s_at 

219288_at 

219295_s_at 

219304_s_at 
40 219308_s_at 

219316_s_at 

219332_at 

219339_s„at 

219358_s_at 
45 219359_at 

219360_s_at 

219371_s_at 

219373_at 

219383_at 
50 219396_s_at 

219403_s_at 

219414__at 

219434^at 

219443_at 
55 219457_s_at 

219463_at 

219471_at 

219478_at 

219480_at 
60 219489_s_at 

219497_s_at 

219505_at 

219506_at 

219511_s_at 
65 2195l9_s_at 

219520_s_at 

219528„s_at 
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CGI-38 


tie. A1 Ocor 


FOSL2 


TJe. QftlCI O 
HS.OUlOliS 


T"YT TnAftftO 

FU23306 


TJr. CDQA 

Jtis.DoyU 


BAALC 


riB.lb9dy5 


NOTCH1 


xis.iiij.ooy 


CHST12 


HS.Z0ZU4 


EHD3 


TJ„ 9CQQnQ 


PCSK1N 


TT„ y| r>Q ,< o "V 

rls.4Z94o/ 


KRT23 


tis.yuzy 


DRIL2 


TT_ in>ai 

Jtis.lu4ol 


FU10159 


XTr. Q/ICOflQ 

Jtls.o4oZUo 


MSCP 


tt ooor?i /; 
XiS.2oo71o 


FLJ20035 


ns.iuyouy 


pit nA t*TX n 

SLC35E3 


XT*. AAtZC\A<i 

riS.44oU4o 


LRDD 


TT_ A OQQOC 
XlS.400i700 


0PN3 


ris.i/uizy 


T7VT TA1 nCkCt 

FLJ21308 


TT„ gini ne 

xlfi.ilUloo 


BITB 


XTr. 1 0*701 *7 


ChGn 


±iS.o41U/o 


FLJ14054 


XTo 1 QKOQ 

XlS.loOZo 


XLKDl 


±iS.17yi7 


SLC24A3 


xis.4oyyuy 


FLJ20701 


XTo /40/4KQQ 


ZNF232 


tt_ 07001 /t 


PSCD4 


TT_ 171 QQ 

us. / ioy 


BIN2 


XTr. 1 Annn 
US. 14 ( t\j 


FLJ23058 


XTr. <41 C7QQ 

iis.410 /yy 


ZNF463 


XT« 1 Aid A A 


HEMAP4 


tt. onQOO 
xlS.oUoZZ 


ZDHHC14 


TT- HOOK/IT 

lls./syz541 


IL17RB 


XTr. C/ITA 

JtlS.54/U 


FLJ20356 


XT« ZHfiKa 


FLJ12287 


XTr. ACiQQAC 


FLJ10851 


TT_ 1 rinnft 


HT021 


XTr. /C7 1 CC 

rls.471bb 


PCOJjCHj2 


XT,, QQAA 

jis.oy4-4 


SCDGF-B 


XTr. 1 1 OOCK 


AK5 


TT 1 QOCQ 


C14or£58 


Hs.267566 


FU23471 


tj„ once i t 


Eu-HMTasel 


XTr, 


CENTA2 


TT- ilRyl'TI 

X1S.41&471 


TST Tft AAAB 

FU22635 


TT Q 1 

HS.oDoloX 


TEPM4 


XTr, Q1CAO 


KLF2 


XTr. "\r\ r 7 r 7Af\ 

ris.iu / /4U 


DPM3 


TT_ 1 1 (\ AT~7 


FLJ14213 


TT- lOOKflC 


NEILl 


lis.ly74^d 


HPSE 


TT. J^OOT 

Hs.44^27 


CLSTN2 


TT— 1 OAOO 


IKJiJYLl 


XT Q 9R<ino<> 


C20orfl3 


Hs.88367 


RIN3 


Hs.413374 


C20orfl03 


Hs.22920 


Cl3orfl8 


Hs.413071 


WFDCl 


Hs.36688 


SNAIl 


Hs.48029 


RHBDL2 


Hs.133999 


BCLllA 


Hs.314623 


CECEl 


Hs. 170310 


FLJ23221 


Hs.91283 


SNCAIP 


Hs.24948 


SN 


Hs.31869 


KIAA1280 


Hs.12913 


BCLllB 


Hs.57987 
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Table 1 (continued): 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



219534_x w at 


CDKN1C 


Hs.106070 


21954l_at 


FU2040G 


Hs. 149227 


219546_at 


BMP2K 


Hs.20137 


219559_at 


C20orf59 


Hs.353013 


219563_at 


Cl4orfl39 


Hs.41502 


219569_s_at 


MGC3295 


Hs.101257 


219593_at 


PHT2 


Hs.237856 


219602_s_at 


FLJ23403 


Hs.293907 


219607_s_at 


MS4A4A 


Hs.325960 


219622_at 


RAB20 


Hs.179791 


219628_at 


WIG1 


Hs.252406 


219629_at 


FLJ20635 


Hs.265018 


219630_at 


MAP 17 


Hs.431099 


219654_at 


PTPLA 


Ha. 114062 


219666_at 


MS4A6A 


Hs.371612 


219667_s_at 


BANK 


Hs.193736 


219669_at 


PRVl 


Hs.232165 


219672_at 


ERAF 


Hs.274309 


219681_s_at 


RCP 


Hs.96125 


219686_at 


HSA250839 


Hs.58241 


219695_at 


FLJ10640 


Hs.91753 


219714_s_at 


CACNA2D3 


Hs.435112 


219737_s_at 





Hs.458282//est 


219738_s_at 


PCDH9 


Hs. 404723 


219740_at 


FLJ12505 


Hs.96885 


219747_at 


FLJ23191 


Hs. 16026 


219753_at 


STAG3 


Hs.323634 


219759_at 


LRAP 


Hs.374490 


219777_at 


hIAN2 


Hs. 105468 


219788_at 


PILRA 


Hs.122591 


219789_at 


NPR3 


Hs.237028 


219790_s_at 


NPR3 


Hs.237028 


219799 j3_at 


RDHL 


Hs. 179608 


219806j3_at 


FN5 


Hs.416456 


219812_at 


STAG3 


Hs.323634 


219814_at 


MBNL3 


Hs.105134 


219837_s_at 


C17 


Hs.13872 


219859_at 


CLECS F9 


Hs.236516 


219870_at 


ATF7IP2 


Hs. 189813 


219871_at 


FLJ13197 


Hs.29725 


219872_at 


DKFZp434Ll42 


Hs.323583 


219884_at 


LHX6 


Hs.103137 


219890_at 


CLECSF5 


Hs. 126355 


2l9892_at 


TMGSF1 


Hs.151155 


219895_at 


FLJ20716 


Hs.437563 


219905_at 


ERMAP 


Hs.427672 


219918_s_at 


ASPM 


Hs.121028 


2l9919_s_at 


SSH-3 


Hs.29173 


219922_s_at 


LTBP3 


Hs.289019 


219932_at 


VLCS-Hl 


Hs.49765 


219947_at 


CLECSF6 


Hs.115515 


219952_s_at 


MCOLN1 


Hs.372029 


219978_s_at 


*ANKT 


Hs.279905 


219992_at 


TAC3 


Hs.9730 


220001_at 


PADI4 


Hs.397050 


220005_at 


GPR86 


Ha. 13040 


220006_at 


FLJ12057 


Hs. 134807 


220010_at 


KCNB1L 


Hs. 146372 


220014_at 


LOC51334 


Hs.157461 


220017_x_at 


CYP2C9 


Hs.418127 


220037_s_at 


XLKD1 


Hs.17917 


220051_at 


PRSS21 


Hs.72026 


220057_at 


GAGED2 


Hs. 112208 


220059_at 


BRDG1 


Hs. 121128 


220066_at 


CARD 15 


Hs.135201 
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Table 1 (continued): 

220068_at 
220088_at 
5 220091__at 
220110_s_at 
220122_at 
220173_at 
220179_at 
10 220220_at 
220266_s_at 
220306_at 
220319_s_at 
220330_s_at 
15 220335_*_at 
220359_s_at 
220370_s_at 
220377_at ( 
220404_at 
20 220416_at 
220448_at 
220485_s_at 
220496_at 
220507_s__at 
25 220532_s_at 
220560_at 
220570_at 
22059L_s_at 
220595_at 
30 2206l7_s_at 
22064G_s_at 
220G68_s_at 
220684_at 
220704_at 
35 220720_x_at 
220727_at 
220751_s_at 
220757_s_at 
220793_at 
40 220807__at 
220811_at 
220832_at 
220864_s_at 
220898_at 
45 220911_s_at 
220918_at 
220937_s_at 
220940_at 
220941_s_at 
50 220945_3eat 
220954_s_at 
221004_A_at 
221011_s_at 
221012_s_at 
55 221019_s_at 
221059js_at 
221060_s_at 
221063_x w at 
221075_s_at 
60 221140_s_at 
221205_at 
221210_s_at 
221223_x.at 
221234_s_at 
65 221237_s_at 
221245_s_at 
221246 jeat 



VPREB3 


Hs.136713 


C5R1 


Hs.2161 


SLC2A6 


Hs.244378 


NXF3 


Hs.60386 


FLJ22344 


Hs.107716 


Cl4orf45 


Hs.260555 


LOC64180 


Hs.302028 


FLJ10120 


Hs.378860 


KLF4 


Hs.376206 


FLJ20202 


Hs.356216 


MIR 


Hs.443793 


SAMSN1 


Hs.221851 


FLJ21736 


Hs.268700 


ARPP-21 


Hs.412268 


KIAA1453 


Hs.11387 


Cl4orfL10 


Hs.395486 


GPR97 


Hs.383403 


ATP8B4 


Hs.313841 


KCNK12 


Hs.252617 


SIRPB2 


Hs.50716 


CLEC2 


Hs.409794 


UPB1 


Hs.285512 


LR8 


Hs.190161 


Cllorf21 


Hs.272100 


RETN 


Hs.283091 


FLJ22843 


Hs.301143 




Hs 380044 


FLJ10697 


Hs.368756 


KLRF1 4 


Hs.183125 


DNMT3B 


Hs.251673 


TBX21 


Hs.272409 


ZNFN1A1 


Hs.435949 


FLJ14346 


Hs.287640 


KCNK10 


Hs.365690 


C5orf4 


Hs.10235 


UBXD1 


Hs.435255 


SAGE 


Hs. 195292 


HBQ1 


Hs.247921 


PRG3 


Hs.251386 


TLR8 


Hs.272410 


GRIM19 


Hs.279574 
__.//- 


— 

KIAA1305 


Hs.496280 


RUNX1 


Hs.410774 


SIAT7D 


Hs.3972 


KIAA1641 


Hs.503503 


C21orf91 


Hs.293811 


FLJ10298 


Hs.5999 


PILRB 


Hs.349256 


ITM2C 


Hs.111577 


LBH 


Hs.57209 


TRIM8 


Hs.54580 


COLEC12 


Ha.29423 


CHST6 


Hs. 157439 


TLR4 


Hs.174312 


RNF123 


Hs.406364 


NCR2 


Hs.194721 


G2A 


Hs.441131 






Clorfl3 


Hs.64896 


CISH 


Hs.8257 


BACH2 


Hs.88414 


OSBP2 


Hs.7740 


DKF2P434E2135 


Hs.17631 


TNS 


Hs.439442 
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Table 1 (continued): 

22126 l_x_at 

221269_8__at 
5 221286_8_at 

221345_at 

221349_at 

221363_x_at 

221425_s_at 
10 221477_s_at 

221478_at 

221479_s_at 

221484_at 

221491_x_at 
15 221520js_at 

221529_s_at 

221530_s_at 

221541_at 

221551_x_at 
20 221558_s_at 

221563_at 

221577_x_at 

221578_at 

221581_s^at 
25 221584__s_at 

221G01_s_at 

221602_s_at 

221607_x_at 

221627_at 
30 221G46.jL.at 

221651_jL_at 

221658_s_at 

221G66_s_at 

221671_x„at 
35 221675js_at 

221690_s_at 

221698jBL*t 

221704_s_at 

221724j_at 
40 221728_x_at 

22173Lx_at 

221747_at 

221748_s_at 

221756_at 
45 221757_at 

221760_at 

221764_at 

221765_at 

221766_s_at 
50 221768_at 

221779_at 

221802_s_at 

221807_s_at 

221809_at 
55 2218l4_at 

221824_s_at 

221840_at 

221841_s_at 

2218Gl_at 
60 221870_at 

221875_x_at 

221884_at 

221902_at 

221920_s_at 
65 221932_s_at 

221942_s_at 

221950_at 



MAGED4 


Hs. 376347 


SH3BGRL3 


Hs. 109051 


PACAP 


Ha 409563 


GPR43 


Hs.248056 


VPREB1 


Hs.247979 


GPR25 


Hs.248123 


MGC4276 


Hs.270013 


SOD2 


Hs.384944 


BNTP3L 


Hs.132955 


BNIP3L 


Hs. 132955 


B4GALT5 


Hs.107526 


HLA.-DRB3 


Hs.308026 


CDCA8 


Hs. 48855 


PLVAP 


Hs.107125 


BHLHB3 


Hs. 437282 


DKFZP434B044 


Hs. 262958 


SIAT7D 


Hs.3972 


LEF1 


Hs. 44865 


DUSP10 


Hs. 177534 


PLAB 


Hs.296638 


RASSF4 


Hs.319124 


WBSCR5 


Hs.56607 


KCNMA1 


Hs.354740 


TOSO 


Hs.58831 


TOSO 


Hs.58831 


ACTG1 


Hs. 14376 


TRIM10 


Hs.274295 


ZDHHC11 


Hs.50754 


na 


Hs.377975 


IL21R 


Hs.210546 


ASC 


Hs.197875 


na 


Hs.377975 


CKPT1 


Hs.225567 


NALP2 


Hs. 369279 


CLECSF12 


Hs. 161786 


FLJ12750 


Hs. 77870 


CLECSF6 


Hs.115515 


LOCI 39202 


Hs.83623 // — 


CSPG2 


Hs.434488 


TNS 


Hs. 439442 


TNS 


Hs.439442 


MGC17330 


Hs.26670 


MGC17330 


Hs.26670 


MAN1A1 


Hs.255149 


MGC16353 


Hs.388956 


UGCG 


. Hs.432605 


C6orf37 


Hs. 10784 


SFPQ 


Hs.180610 


MIRAB13 


Hs.8535 


KIAA1598 


Hs.98002 


PP2447 


Hs.33026 


KIAA1464 


Hs.441888//- 


GPR124 


Hs.17270 


c-MIR 


Hs.288156 


PTPRE 


Hs.437980 


KLF4 


Hs.376206 




Hs.l2853//~ 


EHD2 


Hs.325650 


HLA-F 


Hs.411958 


EVI1 


Hs.436019 


na 


Hs.7967 // — 


MSCP 


Hs.283716 


Cl4or£87 


Hs.294083 


GUCY1A3 


Hs.433488 


EMX2 


Hs.202095 
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Table 1 (continued): 

221962_s_at 

221969_at 

221978_at 

221983_at 

222001_x_at 

222040_at 

222067_x_at 

222068_s_at 

222074_at 

222087_at 

222088_s_at 

222108_at 

222125_s_at 

222142_at 

222144_at 

222145_at 

222146„s_at 

222150_at 

222162_s_at 

222186_at 

222218_s_at 

222221„x_at 

222222_s_at 

222258_s_at 

22228 L_s_at 

222284_at 

222288_at 

222294_s_at 

222303_at 

222313_at 

222315_at 

2223l6_at 

222326_at 

222330_at 

222363_at 

222375_at 

266_s_at 

31874_at 

33304_at 

336_at 

33646_&_at 

34210_at 

35626_at 

35666_at 

35820_at 

36553_at 

36554_at 

365G4_at 

36711_at 

37028_at 

37145_at 

37986_at 

38037_at 

38487_at 

38521_at 

39248_at 

39318_at 

39402_at 

396JLat 

39729_at 

40020_at 

40093_at 

40850_at 

41386_Lat 

4l469_at 
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UBE2H 

HLA-F 
MGC3035 

HNRPAl 
HIST1H2BD 
LOC123872 
UROD 

SLC2A14 

AMIG02 

PH-4 

CYLD 

KIF17 

na 

TCF4 

DKFZP564A2416 
ADAMTS1 

PILRA 
EHD1 

SH3BP4 



RAB27A 
ETS2 



CD24 

GAS2L1 

ISG20 

GM2A 

CDW52 

SGSH 

SEMA3F 

GM2A 

ASMTL 

FLJ90005 

MAFF 

PPP1R15A 

GNLY 

EPOR 

DTR 

STAB1 

CD22 

AQP3 

TCL1A 

DulB 

EPOR 

PRDX2 

CELSR3 

LU 

FKBP8 

KIAA0346 

PI3 



Hs.372753 

Hs.22030 //est 

Hs.411958 

Hs.2241£ 

Hs.5035&5//est 

Hs.3567^1 

Hs.l807T9 

Hs.3101S4 

Hs.7860L 

Hs.3245&//est 

Hs.4012T4 

Hs.1215^0 

Hs.271224 

Hs.386952 

Hs.lB04Ll//-~ 

Hs.4064^4 // — 

Hs.3592S9 

Hs.2307S7 

Hs.8230 

Hs.306329//~ 

Hs.122691 

Hs.l551L9 

-// — 

Hs. 17667 

Hs.370494//est 

Hs.3735S5//est 

Hs.l30526//est 

Hs.298530 

Hs.292477 

Hs.293334//est 

Hs.292853//est 

Hs.2926S9//est 

Hs.432534//est 

Hs.4457Xl//est 

^.132670 //est 

Hs.372l4l6//est 

Hs.375108 

Hs.322852 

Hs.105434 

--// — 

Ha.387156 

Hs.2767'70 

Ha.3107^ 

Hs.3298a 

Hs.387156 

Hs.461056//est 

Hs.458420 

Hs.l283e6 

Hs.51305 

Hs.76556 

Hs. 105806 

Hs.127826 

Hs.799 

Hs.3019S9 

Hs.262150 

Hs.2346-42 

Hs.2484 

Hs. 126256 

Hs.127826 

Hs.432121 

Hs.55173 

Hs.1550^8 

Hs.l734«34 

Hs.l039a5//-~ 

Hs. 1123-41 
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Table 1 (continued): 

41577_at • PPP1R16B 

41644_at SASH1 
44673_at SN 
45297_at EHD2 
46665_at SEMA4C 
48031_r_at C5orf4 
48106_at FLJ20489 
48808_at DHFR 
49306_at RASSF4 
51158_at 

53987_at na 
54037_at HPS4 
55081_at MIRAB13 
55705_at 

57540_at RBSK 

57588_at SLC24A3 

64064_at IAN4L1 

64942_at na 

AFFX-HUMISGF3AyM97935_5_at 

AFFX-HUMRGE/M10098_3_at 

AFFX-HUMRGE/Ml0098_5_at 

AFFX-HXJMRGE/M100983t_at 

AFFX-M27830_5_at 

AFFX.M27830jVl.at 

AFFX-r2-Hsl8SrRNA-3jsuit 

AFFX-r2-Hsl8SrRNA-5_at 

AFFX-r2-Hs 18SrRNA-M_*_at 

AFFX-r2-Hs28SrRNA-3_at - 

AFFX-r2-Hs28SrRNA-H_at ' 



Hs.46719 

Hs.166311 

Hs.31869 

Hs.825650 

Hs.7188 

Hs. 10235 

Hs.438867 

Hs.83765 

Hs.319124 

Hs.27373// — 

Hs.6343//- 

Hs.441481 

Hs.8535 

Hs.498224//est 

Hs.11916 

Hs.439909 

Hs.412331 

Hs.7967//~ 

-II — 

--//--- 

-//-« . 

— //-- 
-_//-- 
...//-- 

— II — 
-II- 

— II — 
-II- 
-II — 



Table 2 About 599 genes defining assigned clusters of AML as identified by 



SAM. 

Affymetrix probe set id 

202672_s_at 

201464 w x w .at 

202497_x_at 

204622^^ 

216236_s_at 

216248_s_at 

204621_s_at 

222088__s_at 

220014_at 

206762_at 

213094_at 

218502_s_at 

221530_s_at 

221884_at 

203642_s_at 

212827_at 

205612_at 

2Q9200_at 

214255_at 

201539j3_at 

205717_jc_at 

222144_at 

219922_s_at 

215836_s_at 

20586i_at 

203372_s_at 



Gene symbol 


Cluster defined 


Unigene ID 


ATF3 


cluster 1 


Hs.460 


JUN 


cluster 1 


Hs. 78465 


SLC2A3 


clusterl 


Hs.419240 


NR4A2 


clusterl 


Hs.82120 


SLC2A14 


clusterl 


Hs.401274 


NR4A2 


clusterl 


Hs.82120 


NR4A2 


clusterl 


Hs.82120 


SLC2A14 


clusterl 


Hs.401274 


LOC51334 


clusterl 


Hs.157461 


KCNA5 


clusterl 


Hs. 150208 


GPR126 


clusterl 


Hs.419170 


TRPS1 


clusterl 


Hs.26102 


BHLHB3 


clusterl 


Hs.437282 


EVI1 


clusterl 


Hs.436019 


KIAA0977 


clusterl 


Hs.300855 


IGHM 


clusterl 


Hs.153261 


MMRN 


clusterl 


Hs.268107 


MEF2C 


clusterl 


Hs.368950 


ATP10A 


clusterl 


Hs. 125595 


FHL1 


clusterl 


Hs.421383 


PCDHGC3 


clusterl 


Hs.283794 


KIF17 


clusterl 


Hs.130411// — 


LTBP3 


clusterl 


Hs.289019 


PCDHGC3 


clusterl 


Hs.283794 


SPIB 


clusterl 


Hs.437905 


SOCS2 


clusterl 


Hs.405946 
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209079_x_at 


PCDHGC3 


215811_at 




209199_s_at 


MEF2C 


207655_s_at 


BLNK 


203716_s_at 


TiTXOA 

JDrJf4 


219737_s_at 




204304_s_at 


PROM1 


203373_at 


SOCS2 


218237_s_at 


SLC38A1 


202265_at 


BMI1 


210298_x_at 


FHL1 


208436_s_at 


ERF7 


210032__s_at 


SPAG6 


206571_s_at 


MAP4K4 


213152^3^ 


— 


214582_at 


PDE3B 


209458_x_at 


HBA1 


208623_s_at 


VIL2 


204018_x_at 


HBA1 


211745_x_at 


HBA1 


211696_x_at 


HBB 


214414_x_at 


HBA1 


209116_x_at 


HBB 


217232_x_at 


— 


211699jx_at 


HBA1 


217414_x_at 


— 


208792js_at 


CLU 


216268_s_at 


JAG1 


208798_x_at 


GOLGIN-67 


21384A_at 


HOXA5 


204030_s_at 


SCHIP1 


209193_at 


PIM1 


221942_s_at 


GUCY1A3 


208767_s_at 


LAPTM4B 


210425_x_at 


GOLGIN-67 


209409_at 


GRB10 


212070_at 


GPR56 


205453_at 


HOXB2 


208797_s_at 


GOLGIN-67 


206582_s_at 


GPR56 


207533_at 


CCL1 


206298_at 


RhoGAP2 


212276_at 


LPIN1 


219615_s_at 


KCNK5 


203187_at 


DOCK1 


206574js_at 


PTP4A3 


204341_at 


TRIM16 


210145_at 


PLA2G4A 


205190_at 


PLS1 


215288_at 


TRPC2 


211269_s_at 


IL2RA 


206341_at 


IL2RA 


207034us_at 


GLI2 


212543_at 


AIM1 


204500_s_at 


AGTPBP1 


211729_x_at 


BLVRA 


218831_s_at 


PCGRT 


221830_at 


RAP2A 


203773_x_at 


BLVRA 


206034_at 


SERPINB8 


212195„at 


IL6ST 


205707_at 


IL17R 


203973_s_at 


KIAA0146 


220377_at 


Cl4orfll0 


201829_at 


NET1 
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cluster 1 




cluster l 


Hr 275706 // — 


clusterl 


Hq 3 68950 


clusterl 


He 167746 


clusterl 


TTr 44926 


clusterl 


Hq 458282 // est 


clusterl 


Hs 370052 


clusterl 




clusterl 


Hs. 132246 


clusterl 


ras.oovi'ivo 


clusterl 


Hs 421383 


clusterl 


Hq 1fi6190 


clusterl 


Hq 1^R91<t 
119, LOOAXQ 


cluster2 


Ha 3fl2ft 


cluster2 


Hq 476680 // est 


cluster2 


Hq 337616 


cluster2 


Hs 449630 


cluster2 


Hq 403997 


cluster2 


He 449630 


cluster2 


Hq 449630 


cluster2 


Hq 155376 


ciuster2 


Hq 44QR3n 


cluster2 


Hq 155376 


cluster2 


// 


cluster2 


Hs 449630 


cluster2 


// 


cluster2 


Hq 436657 


cluster2 


Hq 409902 


cluster2 


Hq 1R99R9 
rib. xo^i*70^i 


cluster2 


Hq 37034 


cluster2 


Hs 61 490 


cluster2 


XlS.Oi JL lU 


cluster2 


Hq 4334RR 


cluster2 


He 9Qfi3Q8 


cluster2 


Hq 356995 


cluster2 


Ha R1R75 


cluster2 


Ha R^97 


cluster2 


Hq 990439 


cluster2 


He 1R9939 


cluster2 


TTe fi^97 


cluster2 


u c 79Q1 R 


cluster2 


£15.0 /i&^l 


cluster2 


TTe R141 9 


cluster2 


He A.AAAAR 


cluster2 


TTe A37fi90 


cluster2 


JHLS. 4:0000 


cluster2 


TTe 941 305 


cluster2 


TTe 91 1KR7 
X1S.a1J.UO i 


cluster2 


TTo 90<lfi37 


cluster2 


TTe 1 31 QIO // 


ctusterz 


Hs 130058 


cluster2 


Hs.130058 


cluster2 


Hs.111867 


clusters 


Hs.422550//- 


cluster3 


Hs.21542 


cluster3 


Hs.435726 


cluster3 


Hs.111903 


cluster3 


Hs.48554 


cluster3 


Hs.435726 


cluster3 


Hs.368077 


cluster3 


Hs.71968 


cluster3 


Hs.129751 


cluster3 


Hs.381058 


cluster3 


Hs.395486 


cluster3 


Hs.25155 
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207838_x_at 


rJjXIrl 


201427 js^at 


SEPP1 


214228_x_at 


TNFRSF4 


201663_s__at 


OH /TO A T 1 

SMC4H 


215388_8_at 


HFL1 


203187_at 


D0CK1 


219304_s_at 


SCDGF-B 


219602__s_at 


FLJ23403 


215471_s_at 


MAP7 


202890_at 


MAP7 


206582_s_at 


GPR56 


214039_s_at 


iiAJrlM413 


204341_at 


TRIM16 


204160_s_at 


TTtXI Hit A 

ENFP4 


213217_at 


ADCY2 . 


210116_at 


SH2D1A 


201664_at 


SMC4L1 


217975_at 


LOC51186 


202889„x_at 


ANPEP 


204044^.at 


QPRT 


208029_s_at 


LAPTM4B 


206298_at 


RnoGAP2 


208767_s_at 


LAPTM4B 


213110_s_at 


COL4A5 


205190_at 


PLS1 


207533_at 


CCL1 


205848_at 


GAS2 


206950_at 


SCN9A 


210844_x_at 


CTNNA1 


200764_s_at 


CTNNA1 


200765_x_at 


CTNNA1 


209191_at 


TUBB-5 


202241_at ■ 


C8FW 


217800_s_at 


NDFLPl 


202252_at 


RAB13 


201412_at 


LRP10 


201160_s_at 


CSDA 


208683_at 


CAPN2 


205382_s_at 


DF 


203233_at 


IL4R 


219371_s_at 


KLF2 


208923_at 


CYFIP1 


218627jit 


FLJH259 


213416_at 


ITGA4 


205884_at 


ITGA4 


214757_at 


— 


203987_at 


F2D6 


202242_at 


TM4SF2 


206726_at 


PGDS 


54037_at 


HPS4 


216525_x_at 


PMS2L9 


210448_s_at 


P2RX5 


2Q9993_at 




217147_s_at 


TRIM 


206233_at 


B4GALT6 


209994_s_at 


ABCB1 


220567_at 


ZNFN1A2 


207996_s_at 


C18orfl 


213910_at 


IGFBP7 


214049_x_at 


CD7 


214551_s_at 


CD7 


217143_s_at 


TRD@ 


219383_at 


FLJ14213 


211682_x_at 


UGT2B28 


213830_at 


TRD@ 
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cluster3 


Hs.8068 


cluster3 


Hs.275775 


cluster3 


Hs. 129780 


cluster3 


Hs. 50758 


cluster3 


Hs.296941 


cluster3 


Hs.437620 


cluster3 


Hs.112885 


cluster3 


Hs.293907 


cluster3 


Hs.254605 


cluster3 


Hs.254605 


cluster3 


Hs.6527 


cluster3 


Hs.296398 


duster3 


Ha.241305 


cluster3 


Hs.54037 


clusters 


Hs.414591 


cluster3 


Hs.151544 


cluster3 


Hs.50758 


cluster3 


Hs. 15984 


cluster3 


Hs.254605 


cluster3 


Hs.8935 


clusters 


Hs.296398 


cluster3 


Hs.87241 


cluster3 


Hs.296398 


cluster3 


Hs. 169825 


cluster3 


Hs.203637 


cluster3 


Hs.72918 


cluster3 


Hs. 135665 


cluster3 


Hs.2319 


cluster4 


Hs.254321 


cluster4 


Hs.254321 


cluster4 


Hs.254321 


cluster4 


Hs.274398 


cluster4 


Hs.444947 


cluster4 


Hs.9788 


cluster4 


Hs.151536 


cluster4 


Hs.28368 


cluster4 


Hs.221889 


cluster4 


Hs.350899 


cluster4 


Hs. 155597 


cluster4 


Hs.75545 


cluster4 


Hs.107740 


cluster4 


Hs.26704 


cluster4 


Hs.416393 


cluster4 


Hs.145140 


cluster4 


Hs. 145 140 


cluster4 


Hs.488749//est 


cluster4 


Hs.114218 


cluster4 


Hs.439586 


cluster4 


Hs.128433 


cluster4 


Hs.441481 


cluster4 


Hs.278467 


cluster4 


Hs.408615 


cluster4 


Hs.21330 


cluster4 


Hs.138701 


cluster4 


Hs.369994 


cluster4 


Hs.21330 


cluster4 


Hs.278963 


cluster4 


Hs.285091 


cluster4 


Hs.435795 


cluster4 


Hs.36972 


cluster4 


Hs.36972. 


cluster4 


Hs.2014 


cluster4 


Hs. 183506 


cluster4 


Hs. 137585 


cluster4 


Hs.2014 
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Table 2 (continued): 



2062S2_s_at 


OAp AT TV5 


216191 w _s_at 




216286_at 




50221_at 


TFEB 


202895_s_at 


EPHB4 


205099_s„at 


CCR1 


200866_s_at 


TJC AT) 

roAJr 


208594_x_at 


T TT T3DO 
1 .1 1 .K.K.H 


211135_x w at 


LILRB3 


213624_at 


ASM3A 


218559_s_at 


MAFB 


221578_at 


RASSF4 


2l2334_at 


GNS 


203769_s_at 


STS 


205686_s_at 


CD8G 


205685_at 


CD 86 


207104_x_at 


LELRB1 


220066_at 


CARD 15 


201642_at 


IFNGR2 


204487_s_at 


KCNQl 


217992_s_at 


MGC4342 


211732_x_at 


HNMT 


210660_at 


LELRB1 


204858_s_at 


BCGF1 


203768_s_at 


STS 


222218_s_at 


PILRA 


210146_x_at 


LILRB3 


220832_at 


TLR8 


219593_at 


PHT2 


204619_s_at 


CSPG2 


206278_at 


PTAJFJR 


207224_s_at 




203767_s_at 


STS 


204254_s_at 


VDR 


214590_s_at 


UBE2D1 


212681_at 


EPB41L3 


219872_at 


DKFZp434Ll42 


204392_at 


CAMK1 


219788_at 


PILRA 


206934_at 


SIRrBl 


211776_s_at 


EPB41L3 


207872_s_at 


LELRB1 


206710_s„at 


EPB41L3 


209083_at 


COKOIA 


204319_s_at 


RGS10 


217845_x_at 


HIG1 


205672_at 


XPA 


217118_s_at 


KIAA0930 


211990_at 


HLA-DPA1 


210982_s_at 


HLA-DRA 


208982_at 


JriijUAJVll 


209619_at 


CD74 


215193_x_at 


HLA-DRB1 


201641_at 


BST2 


213266_at 




202729_s_at 


LTBP1 


204751_x_at 


DSC2 


215573_at 


CAT 


220898_at 




215S88_s_at 


HFL1 


219036_at 


BITE 


204750_s_at 


DSC2 


218786_at 




208414_s_at 


HOXB4 


201431_s_at 


DPYSL3 
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cluster4 




cluster4 




cluster4 


Wc ^06324 // 


clusters 


We 99.QG1 


clusters 


TTc 1 ^114 


clusters 


y Q qniQ91 


clusters 


ns.fruo*xuu 


cluster5 


Wq <uifi9<*fl 


clusters 


XlS. DUO ZiOKf 


clusters 


Wo 977Q69 


clusters 


IIS. 103*0 f 


clusters 


tl- Q1Q19/1 

ns.oiyizf* 


clusters 


We <l<t4Jr^4. 


clusters 


ns. ivo iu 


clusters 


We 97QR4. 


clusters 


We 97QR4. 


clusters 


We 14.QQ94. 


cluster5 


Wq 1 ^F»9ft1 


clusters 




cluster5 


Wq <lfi7ftflQ 


clusters 


Wo <14.9 


clusters 


Wo 491 11 


clusters 


Wq 14QQ94. 


clusters 


Wq 4<*RAfi7 


clusters 


Wq 7Qft7fi 

ns. ooid 


clusters 


Wc 199RQ1 

nS. J.A£<U«7 J. 


clusters 


Wq 3ftfi9<Ml 
lib. OUDaOU 


clusters 


Wq 9794.1 fl 


clusters 


Wc 937RRG 


cluster5 


Wo 

nS.*o44oo 


cluster5 


Wo A£ 


clusters 


We 97A4.7H 


clusters 


Wo 7Qft7fi 

ns. /so ro 


cluster5 


We 9fifl9 

ns.zuoz 


clusters 


Wo 19Qfift3 


cluster5 


Wc. IflQQ^Q 
ns. lUOlSOo 


clusters 


Wo 

ns.ozoDoo 


clusters 


ns.4o4o75 


clusters 


ns. izzoy i 


clusters 


TT_ 1 Q/C7Q/I 


clusters 


ris.iuoooy 


clusters 


TT_ 1/IGQO/l 

ns. i4yy z4 


clusters 


us. luoooy 


cluster6 


Wc Al Rrtft7 


cluster6 


Wc R99ftn 


cluster6 


Wo 7Q17 

ns. f yi i 


cluster6 


Jtls.Zooob / 


cluster6 


TT 1 DOCK 


clusterG 


Wo Ql/i 

ns.yi4 


cluster6 


Wo ytOQSn^ 

jtxs.4uyouo 


cluster6 


We 7ftl4.fi 


cluster6 


Hs.446471 


cluster6 


Hs.411726 


cluster6 


Hs.118110 


cluster6 


Hs.497941//est 


cluster6 


Hs.241257 


cluster6 


Hs.95612 


cluster6 


Hs.395771 


cluster6 


-//--- 


cluster6 


Hs.296941 


cluster6 


Hs.127217 


cluster6 


Hs.95612 


cluster6 


Hs.374350 


cluster6 


Hs.147465 


cluster6 


Hs.150358 



WO 2005/080601 



TnKIp 9 frnn tin 11 pdV 




215623_x__at 


oMU4Lil 


213260_at 




219932_at 


VLiL»o-xll 


zuoo / / _at 


r Li AT & 


202728_s_at 


T T»TJ"D1 

JUlrSrl 


21965 l_at 


x l LJ10713 


213217_at 


ADCY2 


218710_at 


FLJ20272 


219602_s_at 


FLJ23403 


215807_s_at 


PLXNBl 


212019_at 


L)Kr Zr564MloZ 


204983_s_at 


Ur04 


204984_at 


0tJrU4 


221959_at 


MUU39325 


209702_at 




2l951l_s_at 


OKTO A TD 
bJMOAJ-T 


5ll58_at 


... 


221880_s__at 




201733_at 




218978_s_at 


\ terra 


214433_s_at 


It 1 .IT Li* K i DTJ t 

SJEJjBNUrl 


201249_at 




205389_s_at 


AXTtTl 

ANJ11 


207793_s_at 


JEFB41 


212804^s_at 


DKr ZP434C212 


221237_s_at 


OolsPz 


216925_s_at 


TALI 


2O6077_at 




213843_x_at 


SLC6A8 


206145_at 


RHAG 


217274_x_at 




216063_at 




22075 l_s_at 


C5orf4 


210854_x_at 


SLC/6A8 


2l0586_x_at 


t>tm 
Kxil) 


2l0395_x_at 


Tk/TVT /I 


205262_at 


KGNrI2 


208353_x_at 


AN HI 


2084l6_s_at 


SPTB 


2l9630__at 


MAP 17 


208352_x_at 


ANKl 


207087_x_at 


ANKl 


2ll254__x_at 


RHAG 


206647_at 


HBZ 


2l4530_x_at 


EPB41 


2039ll_at 


RAP1GA1 


2l8864_at 


TNS 


207043_s_at 


. SLC6A9 


20539 l_x_at 


ANKl 


2l0088_x_at 


MYL4 


2l6054_x_at 


MYL4 


206l46_s_at 


RHAG 


£ t \j t k i zu - _8 - _aii 




205390_s_at 


ANKl 


56748_at 


TRIM10 


22l577_x_at 


PLAB 


207854_at 


GYPE 


206H6_s_at 


TPM1 


203ll5_at 


FECH 


208352_x_at 


ANKl 


4803l_r_at 


C5orf4 


2l4433_s_at 


SELENBP1 


2l8853_s_at 


DJ473B4 


209890_at 


TM4SF9 


2l0586_x_at 


RHD 



PCT/NL2005/000134 



clusters 


Hs.50758 


clusters 


Hs.348883 


cluster^ 


Hs.49765 


clusters 


Hs.44481 


cluster6 


Hs.241257 


cluster6 


Hs.317659 


clusters 


Hs.414591 


clusters 


Hs.26090 


ciuster6 


Hs.293907 


clusters 


Hs.278311 


cluster6 


Hs.158995 


cluster6 


Hs.58367 


cluster6 


Hs.58367 


cluster6 


Hs.34054 


cluster6 


Hs.284741 


cluster6 


Hs.24948 


cluster6 


Hs.27373//~ 


clusters 


Hs.27373// — 


cluster7 


Hs.372528 


cluster7 


Hs.283716 


cluster7 


Hs.334841 


cluster7 


Hs.169902 


cluster7 


Hs.443711 


cluster7 


Hs.37427 


cluster7 


Hs.287266 


cluster7 


Hs.7740 


cluster7 


Hs.73828 


cluster7 


Hs. 420322 


cluster7 


Hs. 388375 


cluster7 


Hs.368178 


cluster7 


_.//-» 


cluster7 


Hs.470084//est 


cluster7 


Hs.10235 


cluster7 


Hs.388375 


cluster7 


Hs.458333 


cluster7 


Hs.356717 


cluster7 


Hs. 188021 


cluster7 


Hs.443711 


cluster7 


Hs.438514 


cluster7 


Hs.431099 


cluster7 


Hs.443711 


cluster7 


Hs.443711 


cluster7 


Hs.368178 


cluster7 


Hs.272003 


cluster7 


Hs.37427 


cluster7 


Hs.433797 


cluster? 


Hs.439442 


cluster7 


Hs.442590 


cluster7 


Hs.443711 


cluster7 


Hs.356717 


cluster7 


Hs.356717 


cluster7 


Hs.368178 


cluster7 


Hs.44896 


cluster7 


Hs.443711 


cluster7 


Hs.274295 


cluster7 


Hs.296638 


cluster7 


Hs.395535 


cluster7 


Hs.133892 


cluster8 


Hs.443610 


cluster8 


Hs.443711 


cluster8 


Hs.10235 


cluster8 


Hs.334841 


cluster8 


Hs.57549 


cluster8 


Hs.8037 


cluster8 


Hs.458333 
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Table 2 (continued): 



2l3843_x^at 

207087jL_at 

204467_s_at 

216317ju*t 

202124_s_at 

216833jL.at 

201886_at 

202074_s_at 

215812_s_at 

218864_at 

211820_x^at 

203794_at 

216925_s_at 

202219_at 

205838_at 

211649.^^ 

217572_at 

202125_s_at 

208353_jL_at 

205837_s_at 

202364_at 

220751_s_at 

214464_at 

221237„s_at 

205391_x w at 

210430_*_at 

201333_s_at 

2l2l51_at 

4O093_at 

202073_at 

209735_at 

201131j=uat 

213338_at 

200675_at 

202370_s_at 

211031_s_at 

218927_s_at 

206788_s_at 

219218_at 

211026_s_at 

204198_s_at 

213779_at 

2184l4_s_at 

200984_s_at 

204197_s_at 

203329_at 

218876_at 

210889_s_at 

212771_at 

202481_at 

205330_at 

203939_at 

212912_at 

201506_at 

200665_a_at 

204787_at 

207194_e_at 

219308_s_at 

209395_at 

205076_s_at 

219690t 

209396_s_at 

204885_s_at 

221019_js_at 

205987_at 



SLC6A8 

ANK1 

SNCA 

EHCE 

ALS2CR3 

GYPE 

WDR23 

OPTN 

TNS 

GYPA 

CDC42BPA 

TALI 

SLC6A8 

GYPA 



ALS2CR3 

ANK1 

GYPA 

MXI1 

C5orf4 

CDC42BPA 

OSBP2 

ANKl 

RHD 

ARHGEF12 

PBX1 

LU 

OPTN 

ABCG2 

CDH1 

RIS1 

CD81 

CBFB 

CYLN2 

CHST12 

CBFB 

FLJ23058 

MGLL 

RUNX3 

EMU1 

NDE1 

CD59 

RUNX3 

PTPRM 

CGI-38 

FCGR2B 

LOC221061 

SDR1 

MN1 

NT5E 

RPS6KA2 

TGFBI 

SPARC 

Z39IG 

ICAM4 

AK5 

Cffl3Ll 

CRA 

FLJ11127 

CHI3L1 

MSLN 

COLEC12 

CD1C 



cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

clu8ter8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster8 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluater9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster 9 

cluster9 

cluster9 

cluster9 

ciuster9 

clusters 

cluster9 

cluster9 

clustei-9 



Hs.388375 

Hs.443711 

Hs.76930 

Hs.278994 

Hs. 154248 

Hs.395535 

Hs.283976 

Hs.390162 

Hs.499113//est 

Hs.439442 

Hs.34287 

Hs.18586 

Hs.73828 

Hs.388375 

Hs.34287 

Hs.449057 

-//-- 

Hs.154248 

Hs.443711 

Hs.34287 

Hs.118630 

Hs. 10235 

Hs.18586 

Hs.7740 

Hs.443711 

Hs.283822 

Hs.413112 ' 

Hs.408222 

Hs. 155048 

Hs.390162 

Hs.194720 

Hs.194657 

Hs.35861 

Hs. 54457 

Hs.179881 

Hs. 104717 

Hs.25204 

Hs.179881 

Hs.415799 

Hs.409826 

Hs. 170019 

Hs.289106 

Hs.263925 

Hs.278573 

Hs.170019 

Hs.154151 

Hs.412685 

Hs.126384 

Hs.66762// — 

Hs.17144 

Hs.268515 

Hs.153952 

Hs.301664 

Hs.421496 

Hs.111779 

Hs.8904 

Hs.435625 

Hs. 18268 

Hs.382202 

Hs.425144 

Hs.91165 

Hs.382202 

Hs.408488 

Hs.29423 

Hs.1311 
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203058_s_at 


PAPSS2 


203060_s_at 


PAPSS2 


206682_at 


CLECSF13 


212298_at 


NRP1 


206135_at 


ST18 


212358_at 


CLIPR-59 


207961_ju*t 


MYHH 


201497_x_at 


MYH11 


214575_s_at 


AZU1 


205382_s_at 


DP 


209906_at 


C3AR1 


206111_at 


RNASE2 


21207 l_s_at 


SPTBN1 


203796_s_at 


BCL7A 


218899_s_at 


BAALC 


209488_s_at 


EBPMS 


218086_at 


NPDC1 


204581_at 


CD22 


208614_s_at 


FLNB 


204540_at 


EEF1A2 


204917_s__at 


MLLT3 


209437_s_at 


SPON1 


212827_at 


IGHM 


200G72_x_at 


SPTBN1 


203756_at 


P164RHOGEF 


220377_at 


Cl4orftl0 


209576_at 


GNAI1 


205330_at 


MN1 


212750_at 


PPP1R16B 


204484_at 


PIK3C2B 


209436_at 


SPON1 


209282_at 


PRKD2 


207836 s_at 


RBPMS 


209487_at 


RBPMS 


204083_s_at 


TPM2 


207788_s_at 


SCAM-1 


212558_at 


GDAP1L1 


209679_s_at 


LOC57228 


41577_at 


PPP1R16B 


213506_at 


F2RL1 


205933_at 


SETBP1 


204004_at 


— 


213488_at 


FLJ00133 


200671_s_at 


SPTBN1 


2097G3_at 


NRLN1 


47560_at 


FLJ11939 


202551_s_at 


CRIM1 


219145_at 


FLJ11939 


201560_at 


CLIC4 


204401_at 


KCNN4 


212G58_at 


LHFPL2 


221223_x_at 


CISH 


201559_s_at 


CLIC4 


201425_at 


ALDH2 


209543_s_at 


CD34 


203217_s_at 


SIAT9 


215116_s_at 


DNM1 


213848_at 


DUSP7 


200665_s_at 


SPARC 


211675_s_at 


mc 


208873_s_at 


DPI 


205101_at 


MHC2TA 


209723_at 


SERPINB9 


200762_at 


DPYSL2 


201279_s_at 


DAB2 
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cluster9 


Hs.274230 


cluster9 


Hs.274230 


cluster9 


Hs.54403 


cluster9 


Hs. 173548 


cluster9 


Hs.151449 


cluster9 


Hs.7357 


cluster9 


Hs.78344 


cluster9 


Hs.78344 


clusterlO 


Hs.72885 


clusterlO 


Hs. 155597 


clusterlO 


Hs.155935 


clusterlO 


Hs.728 


clusterlO 


Hs.205401 


clusterlO 


Hs.371758 


clusterlO 


Hs. 169395 


clusterlO 


Hs. 195825 


clusterlO 


Hs. 105547 


clusterlO 


Hs.262150 


clusterlO 


Hs.81008 


clusterlO 


Hs.433839 


clusterlO 


Hs.404 


clusterlO 


Hs.5378 


clusterlO 


Hs.153261 


clusterlO 


Hs.205401 


clusterlO 


Hs.45180 


clusterlO 


Hs.395486 


clusterlO 


Hs.203862 


clusterlO 


Hs.268515 


clusterlO 


Hs.45719 


clusterlO 


Hs.343329 


clusterlO 


Hs.5378 


clusterlO 


Hs.205431 


clusterlO 


Hs. 195825 


clusterlO 


Hs. 195825 


clusterlO 


Hs.300772 


clusterlO 


Hs.301302 


clusterlO 


Hs.20977 


clusterlO 


Hs.206501 


clusterlO 


Hs.45719 


clusterlO 


Hs. 154299 


clusterlO 


Hs.201369 


clusterlO 


Hs.503576//est 


clusterlO 


Hs.7949 


clusterlO 


Hs.205401 


clusterlO 


Hs.440324 


clusterlO 


Hs.94229 


clusterlO 


Hs. 170752 


clusterlO 


Hs.94229 


cluster 11 


Hs.25035 


cluster 11 


Hs. 10082 


cluster 11 


Hs.79299 


cluster 11 


Hs.8257 


cluster 11 


Hs.25035 


cluster 11 


Hs.436437 


cluster 11 


Hs.374990 


cluster 11 


Hs.415117 


clusterll 


Hs.436132 


clusterll 


Hs.3843 


clusterll 


Hs.111779 


clusterll 


Hs.132739 


clusterll 


Hs.173119 


clusterll 


Hs. 126714 


clusterll 


Hs. 104879 


clusterll 


Hs.173381 


clusterll 


Hs.81988 
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Table 2 (continued): 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



217838_s_at 

218589_at 

216033_s_at 

218966_at 

31874_at 

203139_at 

208886_at 

201656_at 

219777_at 

218237_s_at 

212l71_x_at 

203542_s_at 

203859_s_at 

214953_s_at 

218805_at 

204385_at 

209583_e_at 

206042_x_at 

20160 l_x_at 

201522_x_at 

218825_at 

207076_s_at 

209079_x_at 

204425_at 

203236_s_at 

204152_s_at 

202600_s_at 

204362_at 

200931_s_at 

202599_s_at 

204153_s_at 

200935_at 

210140_at 

200656_s_at 

200654_at 

214203_s_at 

206105_at 

211663_x_at 

207031_at 

212204_at 

200770_s_at 

209960_at 

207650 j^at 

212509_s_at 

201276_at 

209815_at 

209961_s_at 

218043_s_at 

207895_at 

212732_at 

203397_s_at 

210755_at 

206634_at 

203074_at 

216320_x_at 

202260_s_at 

205663_at 

205614_x_at 

204537_s_at 

210794_s_at 

205110_s_at 

210998_s_at 

210997_at 

221581_s_at 

220560_at 



EVL 

P2RY5 

FYN 

MY05C 

GAS2L1 

DAPK1 

H1F0 

ITGA6 

hIAN2 

SLC38A1 

VEGF 

BTEB1 

PALM 

APP 

IAN4L1 

KYMJ 

MOX2 

SNRPN 

EFITM1 

SNRPN 

EGFL7 

ASS 

PCDHGC3 

AEHGAP4 

LGALS9 

MFNG 

NEIP1 

SCAP2 

VCL 

NREP1 

MFNG 
' CALR 

CST7 

P4HB 

P4HB 

PRODH 

FMR2 

PTGDS 

BAPXl 
. DKFZP564G2022 

LAMC1 

HGF 

PTGER1 

RAB5B 
na 
HGF 
AZ2 

NAALADASEL 

MEG3 

GALNT3 

HGF 

SDC3 

ANXA8 

MST1 

STXBP1 

PCBP3 

MST1 

GABRE 

MEG3 

FGF13 

HGF 

HGF 

WBSCR5 

Cllor£21 



cluster 11 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterl2 

cluster 12 

cluster 12 

cluster 12 

cluster 12 

cluster 12 

clusterl2 

cluster 12 

clusterl2 

clusterl2 

cluster 12 

clusterl2 

cluster 12 

clusterl2 

cluster 12 

cluster 12 

clusterl2 

clusterl2 

clusterl2 

cluster 12 

cluster 12 

clusterl2 

clusterl2 

clusterl2 

cluster 12 

cluster 12 

cluster 12 

cluster 12 

cluster 12 

cluster 12 

cluster 12 

clusterl2 

clusterl2 

cluster 12 

cluster 12 

cluster 12 

clusterl2 

cluster 12 

cluster 12 

cluster 12 

clusterl3 

clusterl3 



Hs.241471 

Hs. 123464 

Hs.390567 

Hs.111782 

Hs.322852 

Hs.244318 

Hs.226117 

Hs.212296 

Hs.105468 

Hs.132246 

Hs.73793 

Hs.150557 

Hs.78482 

Hs.177486 

Hs.412331 

Hs.444471 

Hs.79015 

Hs.48375 

Hs.458414 

Hs.48375 

Hs.91481 

Hs. 160786 

Hs.283794 

Hs.3109 

Hs.81337 

Hs.371768 

Hs.155017 

Hs.410745 

Hs. 75350 

Hs.155017 

Hs.371768 

Hs.353170 

Hs.143212 

Hs.410578 

Hs.410578 

Hs.343874 

Hs.54472 

Hs.446429 

Hs.105941 

Hs.200692 

Hs.432855 

Hs.396530 

Hs.159360 

Hs.356623//est 

Hs.77690 

Hs.454253//- 

Hs.396530 

Hs.437336 

Hs. 13967 

Hs.418271 

Hs.278611 

Hs.396530 

Hs.227277 

Hs.87268 

Hs.349110 

Hs.325862 

Hs.121241 

Hs.349110 

Hs.22785 

Hs.418271 

Hs.6540 

Hs.396530 

Hs.396530 

Hs.56607 

Hs.272100 
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Table 2 (continued): 



208091_s_jit 


DKFZP564K0822 


clusterl3 


Hs.4750 


204494_s_at 


LOC56905 


clusterl3 


Hs.306331 


208886_at 


LCP1 


. clusterl3 


Hs.381099 


203741_s_at 


ADCY7 


clusterl3 


Hs. 172199 


210010_s_at 


SLC25A1 


clusterl3 


Hs.111024 


214946_x_at 


FLJ10824 


cluster 13 


Hs. 375174//-- 


211685_s_at 


NCALD 


clusterl3 


Hs.90063 


206793_at 


PNMT 


clusterlS 


Hs.1892 


209822_s_at 


VLDLR 


clusterl3 


Hs.370422 


204073_s_at 


Cllorf9 


clusterl3 


Hs. 184640 


219686_at 


HSA250839 


cluster 13 


Hs. 58241 


214920_at 


LOC221981 . 


clu8terl3 


Hs.23799// — 


218742_at 


HPRN 


clusterlS 


Hs.22158 


201655_s_at 


HSPG2 


clusterlS 


Hs.211573 


204396_s_at 


GPRK5 


clusterl3 


Hs.211569 


203088_at 


FBLN5 


clusterl3 


Hs. 11494 


213894_at 


LOC221981 


clusterl3 


Hs.23799 //-- 


201621_at 


NBL1 


clusterl3 


Hs.439671 


216356_x_at 


BAIAP3 


clu8terl3 


Hs.458427 


206622_at 


TRH 


clusterl3 


Hs.182231 


218613_at 


DKFZp76lKl42S 


clusterl3 


Hs.236438 


212492_s_at 


KIAA0876 


cluster 13 


Hs. 3010 11// — 


212496_s_at 


KIAA0876 


clusterlS 


Hs.301011// — 


203065_s_at 


CAV1 


clusterl3 


Hs.74034 


204874^x_at 


BAIAP3 


clusterl3 


Hs.458427 


206128_at 


ADRA2C 


clusterl3 


Hs. 123022 


216832_at 


CBFA2T1 


clusterl3 


Hs.90858 


212097_at 


CAV1 


clusterl3 


Hs.74034 


204990_s_at 


ITGB4 


cluster 13 


Hs.85266 


211341_at 


POU4F1 


clusterl3 


Hs. 458303 


211517_s_at 


IL5RA 


clusterl3 


Hs.68876 


210744jB_at 


IL5RA 


clusterl3 


Hs.68876 


206940_s_at 


POU4F1 


cluster 13 


Hs.458303 


20481 l_s_at 


CACNA2D2 


clusterl3 


Hs.389415 


213194_at 


ROBOl 


clusterl3 


Hs.301198 


21683 l_a_at 


CBFA2T1 


clusterlS 


Hs.90858 


205528_s_at 


CBFA2T1 


clusterl3 


Hs.90858 


205529_s_at 


CBFA2T1 


clusterlS 


Hs.90858 


221737_at 


GNA12 


clusterl5 


Hs. 182874 


40489_at 


DRPLA 


clusterl5 


Hs.169488 


218501_at 


ARHGEF3 


clusterl5 


Hs.25951 


217853_at 


TEM6 


cluster 15 


Hs. 12210 


220974_x_at 


BA108L7.2 


clusterlS 


Hs.283844 


209191_at 


TXJBB-5 


clusterlS 


Hs.274398 


212459_x_at 


SUCLG2 


clusterl5 


Hs.446476 


212311_at 


KIAA0746 


cluster 15 


Hs.49500// — 


218847_at 


IMP-2 


clusterlS 


Hs.30299 


215772_jc_at 


SUCLG2 


clusterlS 


Hs.247309 // - 


212314_at 


KIAA0746 


clusterlS 


Hs.49500// — 


202236_s_at 


SLC16A1 


clusterlS 


Hs.75231 


201841_s_at 


HSPB1 


clusterlS 


Hs. 76067 


217800_s_at 


NDFIP1 


clusterlS 


Hs.9788 


217226_s_at 


PMX1 


clusterlS 


Hs. 443452 


20239 l_at 


BASP1 


clusterlS 


Hs.79516 


200765_x_at 


CTNNA1 


clusterlS 


Hs.254321 


213400_s_at 


TBL1X 


clusterlS 


Hs.76536 


213147_at 


HOXA10 


clusterlS 


Hs.110637 


212906_at 


na 


clusterlS 


Hs.347534// — 


218552_at 


FLJ10948 


clusterl5 


Hs.170915 


21465 l_s_at 


HOXA9 


clusterlS 


Hs. 127428 


210365_at 


RUNX1 


clusterlS 


Hs.410774 


209374_s_at 


IGHM 


clusterlS 


Hs.153261 


213150_at 


HOXA10 


clusterlS 


Hs.110637 


201719_s_at 


EPB41L2 


clusterlS 


Hs.440387 


218627_at 


FLJ11259 


clusterlS 


Hs.416393 
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Table 2 (continued): 

219256_s_at 
205453_at 
5 208962_s_at 
205600_x_at 
204069_at 
201867_s_at 
209905_at 
10 214835_s_at 
203542_s_at 
212827_at 
211l82_x_at 
204661_at 
15 206676_at 
220057_at 
219360_s_at 
219414_at 
220116_at 
20 216370_s_at 
205550_s_at 
211566 jc^at 
214183_s_at 
209031^ 
25 212645_x_at 
209030_s_at 
213791„at 
206508_at 
219506_at 
30 211421_s_at 
203241_at 
213908_at 
207911_s_at 
214190_x_at 
35 204561_x_at 
209663_s_at 
214259_s_at 
205472„s_at 
216331_at 
40 220010_at 
213484_at 
204497_at 
215771_x_at 
2O9032_s_at 
45 219714_s_at 
219463_at 
202139„at 
219143_s„at 
205996_s_at 
50 219288_at 
215663__at 
213361_at 
210658_s„at 
213772_s_at 
55 212174_at 
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FLJ20356 


cluster 15 


HOXB2 


cluster 15 


FADS1 


cluster 15 


HOXB5 


clusterlS 


MEIS1 


clusterlo 


TBL1X 


clusterl5 


HOXA9 


clusterlo 


SUCLG2 


clusterl5 


BTEB1 


clusterl5 


IGHM 


clusterl5 


RTJNX1 


clusterl5 


CDW52 


clusterl5 


CEACAM8 


clusterl5 


GAGED2 


clusterl6 


TRPM4 


clusterl6 


CLSTN2 


clusterl6 


KCNN2 


clusterl6 


TKTL1 


clusterl6 


BRE 


clusterl6 


BRE 


clusterlG 


TKTL1 


cluster 16 


IGSF4 


clusterl6 


BRE 


clusterl6 


IGSF4 


cluster 16 


PENK 


clusterl6 


TNFSF7 


cluster 16 


FLJ23221 


cluster 16 


RET 


clusterl6 


UVRAG 


clusterl6 


LOC339005 


cluster 16 


TGM5 


cluster 16 


GGA2 


clusterl6 


APOC2 


clusterl6 


ITGA7 


cluster 16 


AKR7A2 


clusterl6 


DACH 


clusterl6 


ITGA7 


clusterl6 


KCNE1L 


clusterl6 


na 


clusterlo 


ADCY9 


clusterl6 


RET 


clusterl6 


IGSF4 


clusterl6 


CACNA2D3 


clu8terl6 


C20orfl03 


clusterl6 


AKR7A2 


clusterl6 


FLJ20374 


clusterl6 


AK2 


clusterl6 


HT021 


clusterl6 


MBNL1 


clusterl6 


PCTAIRE2BP 


clusterl6 


GGA2 


clusterl6 


GGA2 


clusterl6 


AK2 


clusterl6 



Hs.61053 

Hs.290432 

Hs. 132898 

Hs.149548 

Hs.170177 

Hs.76536 

Hs. 127428 

Hs.446476 

Hs.150557 

Hs. 153261 

Hs.410774 

Hs.276770 

Hs.41 

Hs.112208 

Hs.31608 

Hs.12079 

Hs.98280 

Hs.102866 

Hs.80426 

Hs.80426 

Hs.102866 

Hs.156682 

Hs.80426 

Hs.156682 

Hs.339831 

Hs.99899 

Hs.91283 

Hs.350321 

Hs.13137 

Hs.212670// — 

Hs. 129719 

Hs.133340 

Hs.75615 

Hs.74369 

Hs.6980 

Hs.63931 

Hs.74369 

Hs.146372 

Hs.66187 // — 

Hs.20196 

Hs.350321 

Hs.156682 

Hs.435112 

Hs.22920 

Hs.6980 

Hs.8562 

Hs.294008 

Hs.47166 

Hs.28578 

Hs.416543 

Hs.133340 

Hs.133340 

Hs.294008 
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Table 3 



Abnormality 


10-fold CV error 


Error validation set 


#Probe sets 


#Genes 


t(8;21) - AML1/ETO 


0/190 


0/96 


3 


2 


t(15;17) - PML/RARa 


1/190 


0/96 


3 


2 


inv(16) - CBFp/MYHU 


0/190 


0/96 


1 


1 


llq23 (cluster #16) 


3/190 


3/96 


31 


25 


EVI1 (cluster #10) 


16/190 


0/96 


28 


25 


cEBPcz (cluster #4) 


8/190 


2/96 


13 


8 


cEBPcc (cluster #15) 


17/190 


6/96* 


36 


32 


cEBPa (cluster #4 and #15) 


5/190 


2/96 


9 


5 


FLT3ITD 


27/190 


21/96 


56 


41 
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20 



Table 4. Clinical and molecular characteristics of Hie 286 patients with de novo AML. 



Gender 

Male 

Female 



# % 
138 49 
148 51 



77 27 
177 62 



Age groups 
Younger than 35 
35-60 

10 60 and older 32 11 

Age (median (range) 45.1 (15.2-77.6) 

White blood cell (WBC) count 75,5 (0.3-263) 
15 (10 9 /1, median (range)) 

Blast count (%, median (range)) 70 (0-98) 

Platelet count (10 9 /1 3 median (range)) 57 (3-931) 



FAB 
M0 
Ml 
M2 



6 2 
64 22 
66 23 



25 M3 19 7 

M4 53 18 

65 23 



M5 
M6 
Mixed 

30 Unclassified 2 1 



3 1 
8 3 



Cytogenetic risk groups 

Favourable 58 20 

t(8;21) 22 8 

35 inv(16) 19 7 

t(15;17) 17 6 

Unfavourable 39 • 14 

llq23 abnormalities 17 6 

-5/7(q) abnormalities 22 8 

40 Normal Cytogenetics 118 41 

Molecular abnormalities 
Mutation 

RLT3 ITD 78 27 

45 FL,T3TKD 33 12 

N-JMS 26 9 

K-RAS 9 3 

cEBPa 17 6 
Overexpression 

50 EVI1 24 8 
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Table 5. 



#Probe sets: 
Ratio: 



147 293 569 984 1692 2856 5071 
>32 >22.6 >16 >11.3 >8 >5.6 >4 



chromosomal abnormalities 
t(8;21) 
inv(16) 
t(15;17) 
10 llq23 
-7<q) 

mutation 

FLT3 ITD 
15 FLT3 TKD 
N-RAS 
K-RAS 
cEBPa 

20 overexpression 
EVI1 



47- 


+ 


+ 


+ 


++ 


++ 




+A 


+A 


+/- 


+ 


++ 


++ 


++ 


+/- 


+ 


++ 


++ 


-H- 


++ 


+ 


+/- 


+/- 


+/- 


+/- 


+ 


+ 


+/- 


+/. 


+/- 


+A 


+/- 


+/- 


+ 


+/- 


+/- 


4-/- 


+/- 


+/- 


+/- 


+/- 


+/- 




+/- 


+/- 


+ 


+ 


+ 


+ 










+/- 


+ 


+/- 



25 



(++: 100% clustering, +: clustering in £ 2 recognizable clusters, 
+/-: clustering in £ 2 recognizable clusters, - : no clustering) 



WO 2005/080601 



115 



PCT/NL2005/000134 



PQ i i i i i • i i i • » ' 1 ' 

8 



i i i i i i i t + + + 



i i • i + ■ i i i i i • » « 



CO 



ft^ i i i i i i tit 



CD 



£o i i i i i t t i i i i • < ' 



£0 -f 



t i i i i i i 



o 



§11 



Q, CO h + 

rt <n C 5 

OH H H H 
OZH+ + 



H m HH 

AT (N Ti 7l 

CO 5H CO CO 

hOhh ( 



3 ^ S g S S 2 S S S S S S S 



6 



'■PQ0000OiOOC000ON00Ot"05 

FL,^c^coS(Ncqcqcsicococqc<icqo<i 



LO 



o 



WO 2005/080601 



116 



PCT/NL2005/000134 



S3 



t I I 



l l i I I i i l l 



CO 

n ■ 



i ■ i i i i i i ■ t i i i i i i 



CO 

3- 



■ i i i i t i i i i i i i i ■ 



CD 



PO|ll4■ll^+«»^"••»» ,, 



CO 



CD 



£*.++., .+ + + + + + + + + + + + 



CD 



00 

+ 



a 

8 



CD 



a 

o 

i 



.2 0HOOW0500CO^HONlO^^H^N 

+3cooocoooooQooHOOi>a)^i>ioo5cq 

CflcOCOCO«3CO^HlN(NHtDHM>lf3HH 



o 



to 



WO 2005/080601 



117 



PCT/NL2005/000134 



LO 



, , , i i i + i i + i i • ' ' « 



i i i i i * ' iii 



i iii*'' 



CO 



ftj . I I , . I I I I • i ' ■ 



1 I I I I I 



go,,, i+Ri i« ■+ + 

fc-s 



CD 



i + + 

62 



0) 



•3 



8 



.2 

co 5 

<M O 
OJ ±? 5* >^ ^> 

cq O ^ o> 

+3 + JZ, "-, -U +5 



J 



(N 
+ 



o 



1 

a 



(D n ffi CO HI>(i)CD^OCOOHOOlOlOl>Hg5fl 

p., c$ co S3 co(NNN(Nro(N(Ncq(NNCQ(Nlcq^(M 



LO 



o 



WO 2005/080601 



118 



PCT/NL2005/000134 



1 

fa 

1 

fa 



5 

3 - + . . .+ ..+ + +■+ + + 



CO 
4-5 

<D 
CO 

CD 

t 

CO 

io 

00 
CD 



5H 

CO 

S3 



iiii t i i i t 



i i i i i i i i i i i i ■ i i 



CO 



ftj I I I I IIII IIII 



CD 
CO 



CD 



CO 



0) CO 



till ill 



I I I I I I I I 



CD 



P CD 

d rt 



2 

ra i 



I 

I 

CD 



.a 



£^iii i + i i i i i 

Eh 





a* r f 



CO 

o 

a 

CD 

cS 

I 

l 



CD 



8 



•i 



fa 



CD ^ "^d* ^f* *^f< "Cj* ^* 

^^^^^^^^^^^^^^^^ 

S3 

6 



4-3 

a 

.SB t> CM 00 CO ^CDMHOOCDCOIOOCOW 
-H(M^COCOHOOOOC5HHt>^C£IJOC5 
CdcOCNCD(NICOCX)^^CNJCOCN|)OT-Hl>rH 
P^CXJC<lCNCNlCOCN00COCSliHCNCNJCN 



o 

CN 



WO 2005/080601 



119 



PCT/NL2005/000134 



3 

S ii i i • + i i » i » • 1 « 



i i i i i i 



■ i i t i i i i » • • » 



■ i i 



+ + , J25 , , i i iiii.i 



JO + i i i • i t i iii+ + 



CN 



JO , , + , i i i i ii 

IS 




5-1 

(1) 

o 

"a 4 
co } 

00 I 

+ t 



0) 



3 M 

a 3 



0) 



CD 



•PoSMNiOt>OOt>lO(N5HCO g S 2 S S t 

(ScoNNSS^Mc^wcowcomcqcotNcqcqcN 



id 



o 

CN 



CN 



WO 2005/080601 



PCT/NL2005/000134 



120 



QQ i i i • i t i i i i i i i i i i iii 



t i i i i i i i i i i i i i i i i i • • i iii 



CO 



I + I I t I 1 I I I I I I I I I 1 I "J" * 



I I I I I I I I I + I I I I • I 1 I + • III 



III! 



I I I 



I I I I I til 



+ + • + + 



+ 4- + . + .. 4- + 



& 

O 



CO 



oo g 

+ o 



05 t 

00 ( 



X X 

a a 

o o 

O O 



! 



33 



M 

.2l0^HHC0tDHI>iO(N^0)WHOQH00MN©lO^t 
•P00XGiN05 0)'C0NI>0>t*C0t-0)t-0q000>2gt-;O«3 

!^(NCONWmc<lN(N(N(NN(N(N(NcqWN«COH^cq(NH 



o 

CM 



WO 2005/080601 



121 



PCT/NL2005/000134 



PQ I i i t i i < • 



g 

►r* i i i i i i » » 



CO 



ft* I + + ' I ' ■ ' 



» I I I 1 I I I 




g 

F>+4- + + + + -!- + 



at 

& 

o 



M 



S A I 

c3 § 2 



PR 



H !N H H (N H H 



5 



a 



o 



lO 
rH 



WO 2005/080601 



CD 



PCT/NL2005/000134 



122 



1 

9 5 



CO 

1 



.2 

CD 
CO 

CD 

P. 

CO 
IO 
00 
CN 



a 

3 



=8= 
CD 

J 

O 

CO 
O 



CD 

l 
I 

o 

cn 
i—i 



o 

& 

13 

a 

fl 

as 

'a? 

.2 

i 

a 

o 
a 

CO 

+1 A 

@ X 

^ 1 



§ 

■a 

CO 



CD CN 



05 



00 

+^ 

CO 



?H 

CD 

1 

-4-3 

CD 

■■s 

■a* 

CD 



CO 

+ - I 

o 
03 



CO 



CO 

I 



co 



CD 



I 



<4h 
O 



1 

CO 



Pi 

a 

8 



o 

■rH 

CO 

S3 

CD 
CO 

1 

,3 

CO 



5. 

CO 

I 

a 

O 

•s 



.a 



CO 



j 

a 

u 

o 

CD 
O 



8 



.2 

1 



S 

CC) i i i i i i t i i i i i i i t i i i 



CO 



M 



+ . + 



iii it 



it i i i i i i i • i i ■ i t i i 



S*> i i ii 



II I It I III III II 



P^ii 4-i++i i i i+i i ii i i ■ 



co 
+ 

CO 



f-r 



u 



PO CN CO HHH(M(NCOHCDCDiOQ(MNHNCO 



3 

.2 O CO QCJOOt^Oi^tD^OO^^HCqolCO 

CO O Hl>(NlO^(NCNltN^COC01C(NCNjlNCN| 

Ph 00 CO (N(NCN(NCX>CN<NC^cqcOCOC^<NCNCV|c^ 



to 



o 

CN 



to 

CN 



WO 2005/080601 



123 



PCT7NL2005/000134 



i i i 



• i i i i i t i i i 



■ I I I I % I I I I ' 



III » • 



III I 



+ I • 



2^ iii 



IS 



i i ■ i i i 



CO 



?5 i i . 



i i i i i i i • i ' 



oo 
+ 



CO 



l I 



CM 
+ 



S 
ft 

a 

o 
O 



CO 

a $ 

o □ 



HfiOO 

+ 23 + 



5-> 



3 



<D CD 

o o 



CP 



l 



iO CN 



(NOW 



CN <N (N - ^ 



S oo oo oo oooooooooooooooooogo 



o 



52 CO ^ CO HiOlOCDCOCDCOO^CD 

■P (SJ H H oooohiocnjw^oow 

erf eg uo co ^^coNcocoiONco^ 

CN CN CO COWCO(NCO(M(NN(M(N 



in 



o 

CN 



WO 2005/080601 



124 



PCT/NL2005/000134 



fa 



a 

PQ i i i i i i i i i i t i i i i i 



i i i i i i i i i i i i i i i i 



Q) CM 



LO 



O co 



CO 



CO 



CO 



i i i ■ i ■ i i i i ■ i ■ • * 



+ + 



i i i 



+ . . + 



o 



4 ES 



1 



LO 



% i ■ t i ■ i i i i i i i i 



CD 



CD 



CO 



3 



P3 + + + + + + + + + + + + + + + + 



LO 



CO 



pq<j<U<!<j<j<j<3<;<5<J<JQ<J<3<J<5 



3 

IT- 



DO 
+ 



CD CD CD CD CD CD CD CO CD CD CD CD CD 
O rH r-H t— ( rH r-j^ t~H^ wwww^w 



<D 



So>CnC5C^CfcCftCftCftCftOiCftO>C£CpC7>a> 



0) 



LO 



St^CDCTJkOi^COCD^t^ca^t-CnCDOiLO 
■i3t*OOOHcOC501N^MOOOaOO^H 



LO 



LO 



o 



LO 



WO 2005/080601 PCT/NL2005/000134 

125 



1 
8 



| i t i I I l 



°3 , 



. + 



iiti 



i + i i » i + 



Eh 



I I I I I 



8 
8 



P3 + + + + + + + 



pq<|<!<l<U<!<!<J 



00 

+ 



' CD CD CD CD CD CO 

O * — I H H rl H H 

P*> 4«5 - } ? [ •> 

TO -rH -rH -r-l <4 -rH • r-t 



! 

I 

Eh 



00 



■gl>O00CNI>iO00 
CdCO(N^C005t-<N 
Ph(N<M0OCO<N<NCO 



WO 2005/080601 



126 



PCT/NL2005/000134 



^5 

CO i i i i i i i i i i i i i i -H i i i i i 



+ + + + + + 



8 1 » 9 1 + + ! * I 



+ . + 



a i i t i it it 



I I I I I ~T* I I 



^ I I i I i i I ~t" I I I 



i i i i I i 



CD 



.2 ^ 



i i i H* . i . i i i i i i 



i i i i i i 



+ . + 



$ 



5-1 f-l rvj Ph f-j 



1 

PR 



^(NlOtNiOOHHHlOOOlCHHQHC^lOH 



0) 



1 



.a 



PhOOOOOOOOOOOOOOOOOOOO 
(D t— i rH tH rH rH rH i— I rH rH rH yH tH rH rH tH tH rH tH rH i— i 



■a 

.2H(N^t-HCOCOOO(Ot*CO^CDOOOaiOcQCOH 
-P^O^(MiOt>CNO^iOHCDCDOOJtncOlOt>000 
CUtDH|>cOlO(N(NCOU5l>COCDCDHiOiONI>HCO 
PhMCOMM(N(N(NCOC^ (NOT(N<MH(N(M(M<N(N{M 



o 



WO 2005/080601 



PCT/NL2005/000134 



8 



0} 
CO 

1- 



e ■ ■ 



127 



is 



in 

i3°° 



a 



o 



CO H H 
3SS 



Q) H H 

"S * * 



in 



CD 

I 



3 

.2 t> 

■P C5 ^ 

Plj CM CN 



in 



WO 2005/080601 



PCT/NL2005/000134 



128 



I 

PQ i i i i i i t i i 

a 



CO 



I I I I I I I 1 1 



CO 



^ i i i i i i i 4* H~ 

S3 



.+ + +.... . 



B 

i— t 



i i T » * « ' 



=8= O 




fa 



^ r-H iH rH iH i— IrHrHtHt-H 
0) rl H H H H ^ r"< t-H ?H 



CO 



-POOICOCDOCCHCDO 
PM<N CONC^HHCOH<N 



WO 2005/080601 



129 



PCT/NL2005/000134 



oo 



QQ i i i i i i i i i i • • • • 1 » 

1 



■ i i i 



K5 



l I 1 I I I l • >■ 1 1 



1 



I i I I I I 



i i i i I I » l » ' 



a s 



i i i i 



3 



fo, i+i i + + i « i+i i + 



CD 



CO 



a 



8 



CO 



I 



00 



p 



-3 



.a 



a 



0) 



O O O 



PrlrlHHHHHHrlH 



t- C~ t- 



PPP 



1 



££££££££££££££££ 

ssssasssssssssss 



9 



Socnocot-ot-mcDgipOH^oooo 

(2SS(N(N(NW(N(N(NICO(N(N(NCQ(NCO 



to 



o 



WO 2005/080601 



PCT/NL2005/000134 



130 



I 

8 



i t t 



CO 

&i . . . 



8 



I I I 



g + + + 



t3 

1 

"8 
8 



CD 
i— i 



+ + + 



CD 

& & n vt 

^ J lfl 10 
as 53 h h 

k> /-V 

jXj +3 4J 



CO CO 

2 



■g CN CN <N 

M t-t i-H i-H 



o 



=fc 



• 2 Ci 00 
^ (N > ^ 

CO (N H 



CO 
rH 



CD 

cm 

CO 

•a 
1 

ft 

o 

CD 

£ 



WO 2005/080601 



131 



PCT/NL2005/000134 



fa 



3 

PQ + i . i i i i « i i ' • ' • • 1 • 

8 



CO 



1 



I I I I I I 



| | | | I I I I I 1 ■ 



CO 



CO 



^ I 1 I I I I + 1 • 



O 3 



CD 



CD 



CD 



I 8 

8 &q 



CO 



.a 



£o , , i * -{- i t i i i i i i i < • • 



£o , i i + i i i i i i i i i » • i ■ 



04+ + + + + + + + + + + + + + + + + 



CO 
r-f 



00 



0) 



a 



10 



P-i 



00 



& 

8 
.a 

•1 

13 

a 

8 



I 

0) Q 



O O 



i 

o 



oo 
+ 



I 

o 



CM CM CM CM N N N (N N N N CM 

6$ 6o 6$ 6o co ocT co ob" co co 

~- ^ vl> si^ vl^ sl^/ sJL/ O 



+3 



oo oo 



■p -p +> -p 



cq CM 
CO CO 



I 

O 



CM CM 
CO CO 

ti 

4^ 4-5 



1 



N ^ (M (NN(NW(N«NNNWCjN2H 



^cowcocowwcccocowcococowcococo 



.2coCOCMI^^(NCMOOtHOOO^^CMC2^^ 

cScmS^Scmcocm^udcmcmcmcmwuscmco 



id 



o 



lO 
CM 



WO 2005/080601 



PCT/NL2005/000134 



132 



8 



i i i i i 



iiit 



+ + 



i j i i i i i 



p i i • i i 



pj + + + + + 



JH U M *H ^ 

CD CD CD <D 0) 

JCS J3 rd 

q3 r+3 t3 +3 13 

gLo o o p o 



t(N (N cn ea 
6o oo 6o oo 6o 
iiiii 
4i -P -P -P 



•B 
8 



3 



<M CM <N <N <M 



CD 



m CO CO CO CO CO 
3 i— ! r- I r-i i— I i— I 

^ ^fc =#: =8: 



OO 



CD 

•s 

Eh 



.2 rl H ^ O (M 
-PIOHCDHCO 

ctf t> cn i> <N t> 
Pl, <N CM <M <N CM 



WO 2005/080601 



PCTVNL2005/000134 



133 



DQ i i i i i 

8 



l i i 



■ i ■ i i i t i i • 



era 



CO 



i i + I i I I I I • 



CO 



SO i i i i i i Hh i "f* 



CO 



£o i + i + i • i • + 



3 a 

1 



00 

+ 



+3 CO ft CL 



0) 



05 



CD 



GO 



1 



.g 



., , „ (M <N C<1 <N i-l ■>* (M (M JO 



CD 



i-^ i-H i — I rH rH i— I i — t t-H t-H r-i i I 



3 

,2^^005NODHOO(NO 

-CcoooooHcooooqico 

Ph<NCN(MC0C<ICNJt-ICN|COCN1 



ID 



WO 2005/080601 



PC17NL2005/000134 



134 



1 
1 



-2 

CO 
CD 

■8 

CD 

m 
ao 

CD 
43 



CO 

a* 



QQ 

I 

8 

o 

a 

■s 

CO 



3 . + + + + . + 
§3 



i i i i t ■ i i 



i t i i i i 



2 



H 

CD 



+ 



a 3 

+ 

go" 

+ 



CD 



3 00 



■ t i + i i i i 



r* 3 + t I 



CD 



CD 



CD 



I 

CM 



4-a 

■a 

.2 

4-3 



rH 

CD 
4-3 



to 



M .a 



.1 



CO 

.a 
a 

CD 
4-> 

•S 
§ 



g i i i + i + i » 



O 

«! 



i 

o 



1 

o 



Jrlrfi-IIMNININH 



i 

o 

o 

CM 



•S 

1 



pHrHrHrHr-HrHrHt— irH 



,2r>ooor-i^oco^ 
-Pco^^ocooowco 

Ph (N <N <N co CN (N oq CN 



WO 2005/080601 



135 



PCT7NL2005/000134 



PQ i i i l 1 i 

8 



l i i i i i » < < 



3 S KI 



i i i i I I » i I I I 



l i i I I 



63 



£o , » , i + i i i i i » 



I 

pi t i ■ i i i I i i i • 



o 

M ! 



-j CO _i 
M H J7 CO *£i CO J-j 

O O + hOhO 



CO 



u 

CD 



SCDtOCOCDCDCOCDCOCDCDCO 
i-H rH rH r— I rH i-H r-4 tH tH i— < iH rH 



13 

.SlO^lOCSl^CO^^C^rHrH 
PnCN|(MWCONCO(NOD<N<Ncq 



O 



o 



WO 2005/080601 



136 



PCT/NL2005/000134 



1 



CD 



li 

§2 

SS 
Is 

Is 

is 

8=0 

83 

ss 

8S 
S3 

1 

.a 

ii 

tO 



Iff fsseSfsessf ?||| 
Is Is I II 

CM rH <N rH N CO IE! 

S S I Is 



I 
2 



I 

e 

rH 

g 



rH 



If 



gg g Is 

rH lO CM 

s 

CM 

Iggg gig 



Is 

C- rH 

es 

rH rH 

g g 

rH rH 

§ 

CM 

s 



III 

ca »o h 

IIIII 

h M h N N 

I 
§ 

II 
ca t- 

l ESS 

I CO CM CO 

I 

co 

gl§§ 

rH CM 

glfg 

H-*HH 

. II 



s ss ssljs 

rH H H rH CO t- CM CQ 

nil 

CM CM CO rH 

g §gg gf 

rH (N H H CM rH 

« «f 

rH H H 



tell 



!! 

Ills 55, ?,?jf If 11 



g 



LO 



o 



LO 
CXI 



li 


78 (27) 
33 (12) 
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2(15) 


Is 


S 

rH 




2(25) 
1(13) 
1(13) 

5(63) 


is 


3 (30) 
2(20) 
1(10) 
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2(25) 

2(11) 
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Table 23: Top40 genes of cluster #1 



Probe Set 
ID 

220014_at 

5 206762_at 
213094_at 
218502_s_at 
221530_s_at 
221884_at 
10 203642_s_at 
212827_at 
205612_at 
209200_at 
214255_at 

15 201539_s_at 
205717_jc_at 
222144„at 
219922_s_at 
215836_s_at 

20 205861_at 
203372_s_at 
209079_x_at 
215811_at 
209199_s_at 

25 207655_s_at 
203716js_at 
219737_s_at 
204304_s_at 
203373_at 

30 218237_s_at 
202265_at 
210298_x_at 
208436_s_at 
210032_s_at 

35 222088_s_at 
204621_s_at 
216248_s_at 
216236_s_at 
204622_x_at 

40 202497_x_at 
201464_x_at 
202672_s_at 



Welle 


Locus Link 




number 


1,0051334 


51334 


KONA5 


3741 


frPR 1 26 


57211 


TPPS1 
l Xvjr ox 


7227 


XJXXi-iXXXJ»J 


79365 


Hi V XX 


2122 


KIAA0977 


22837 


IGHM 


3507 


ivxxvxxvrN 


22915 


JLV.I, i jX 


4208 


ATP10A 


57194 


FHL1 


2273 


PODHGC3 


5098 


XVXX? X I 


57576 


XJX I)X tJ 


4054 


ppr>HOn3 

X VyX'XXvJV/O 


5098 


or xxj 


6689 




8835 


X VL/XIWU 


5098 


ft/TRVRPf! 
XVIJCiX ^t/ 


- 4208 


■RT.NTTC 

XJIjINXV 


29760 


TiPPd. 


1803 


X XV\_/1YX X 


8842 




8835 


C!T P^ftA 1 
DxjOOOxxX 


81539 


BMIl 


648 


FHL1 


2273 


IRF7 


3665 


SPAG6 


9576 


SLC2A14 


144195 


NR4A2 


4929 


NR4A2 


4929 


SLC2A14 


144195 


NR4A2 


4929 


SLC2A3 


6515 


JUN 


3725 


ATF3 


467 



Accession 


Score 


number 


SAM 


NM_016644.1 


7,09 


NIVL002234.1 


6,68 


AL033377 


6,18 


NM_014112.1 


5,95 


AB044088.1 


5,63 


BE466525 


5,40 


NM_014900.1 


4,96 


X17115.1 


4,85 


NMJ307351.1 


4,72 


N22468 


4,59 


AB011138.1 


4,41 


U29538.1 


4,37 


NM_002588.1 


4,29 


AA909345 


4,25 


NM_021070.1 


4,21 


AK026188.1 


4,20 


N1VL003121.1 


4,15 


AB004903.1 


4,12 


AF152318.1 


4,11 


AF238870.1 


4,09 


N22468 


4,08 


NM.013314.1 


4,05 


M80536.1 


4,03 


AI524125 


4,01 


NMJ)06017.1 


3,97 


NMJ303877.1 


3,95 


NM_030674.1 


3,87 


NML005180.1 


3,86 


AF098518.1 


3,83 


NML004030.1 


3,77 


AI651156 


3,77 


AA778684 


-3,76 


AI935096 


-3,80 


S77 154.1 


-3,84 


AL110298.1 


-3,85 


N1VL006186.1 


-3,85 


NM_006931.1 


-3,91 


BG491844 


-3,92 


NM_001674.1 


-4,11 



q-value SAM 

(%) 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 
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Table 24: Top40 genes of cluster #2 








Probe Set 


Gene Locus Link 


Accession 


Score 


q-value SAM 


ID 


symbol number 


number 


SAM 


(%) 


207034_s_at 


GLI2 


2736 


N1VL030379.1 


10,30 


1,04 


206341_at 


IL2RA 


3559 


NM_000417.1 


9,15 


1,04 


211269_s_at 


IL2KA 


3559 


K03122.1 


8,24 


1,04 


215288_at 


TRPC2 


7221 


AI769824 


7,44 


1,04 


205190_at 


PLS1 


5357 


NMJ302670.1 


7,34 


1,04 


210145_at 


PLA2G4A 


5321 


M68874.1 


7,31 


1,04 


204341_at 


TRIM 16 


10626 


N1VL006470.1 


7,23 


1,04 


206574_s_at 


PTP4A3 


11156 


NIVL007079.1 


7,01 


1,04 


203187_at 


DOCK1 


1793 


NMJ301380.1 


6,48 


1,04 


219615_s_at 


KCNK5 


8645 


NM_003740.1 


6,29 


1,04 


212276_at 


LPIN1 


23175 


D80010.1 


6,05 


1,04 


206298_at 


RhoGAP2 


58504 


NM_021226.1 


5,82 


1,04 


207533_at 


CCL1 


6346 


NMJ)02981.1 


5,69 


1,04 


206582_s„at 


GPR56 


9289 


NM_005682.1 


5,41 


1,04 


208797_s_at 


GOLGIN-67 


23015 


AI829170 


5,37 


1,04 


205453_at 


HOXB2 


3212 


NMJ)02145.1 


5,12 


1,04 


212070_at 


GPR56 


9289 


AL554008 


5,01 


1,04 


209409_at 


GRB10 


2887 


D86962.1 


4,99 


1,04 


210425_x_at 


GOLGIN-67 


23015 


AF164622.1 


4,97 


1,04 


208767_s_at 


LAPTM4B 


55353 


AW149681 


4,95 


1,04 


221942_s_at 


GUCY1A3 


2982 


AI719730 


4,95 


1,04 


209193_at 


PIM1 


5292 


M24779.1 


4,94 


1,04 


204030_s_at 


SCHIP1 


29970 


N1VL014575.1 


4,89 


1,04 


213844_at 


HOXA5 


3202 


NM_019102.1 


4,74 


1,04 


208798_x_at 


GOLGIN-67 


23015 


AF204231.1 


4,70 


1,04 


216268_s_at 


JAG1 


182 


U77914.1 


4,68 


1,04 


208792_s_at 


CLU 


1191 


M25915.1 


4,60 


1,04 


217414_x_at 






V00489 


-4,62 


1,04 


Oil CQQ _ x 


HBA1 


3039 


AF349571.1 


-4,67 


1,04 


217232_x_at 






AF059180 


-4,71 


1,04 


209116_x_at 


HBB 


3043 


M25079.1 


-4,71 


1,04 


214414_x_at 


HBA1 


3039 


T50399 


-4,72 


1,04 


211696_x_at 


HBB 


3043 


AF349114.1 


-4,72 


1,04 


211745„x_at 


HBA1 


3039 


BC005931.1 


-4,75 


1,04 


204018_x_at 


HBA1 


3039 


NMJ)00558.2 


-4,83 


1,04 


208623_s_at 


VIL2 


7430 


J05021.1 


-4,91 


1,04 


209458_x_at 


HBA1 


3039 


AF105974.1 


-4,96 


1,04 


214582_at 


PDE3B 


5140 


NMJ)00753.1 


-5,29 


1,04 


213152_s_at 






AI343248 


-5,39 


1,04 


206571_s__at 


MAP4K4 


9448 


NM_004834.1 


-6,87 


1,04 
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Table 25: Top40 genes of cluster #3 



10 



15 



20 



25 



30 



35 



40 



rrooe oet 


n 

vxene 


Lopus Link 


Accession 


Score 


q-value SAM 


ID 


symbol 


niitnVtor 
IX U II LUCi 


number 


SAM 


(%) 


zUbyolLat 


QPKTQA 
ov/JNyA 




NM 002977.1 

XtIXtX w^j»/ 1 » • * 


10,09 


0,21 


onto AO 


P AQ9 




NM 005256 1 

J. X XYX v> VUfWw.A 


8,63 


0,21 


zu /ooo_at 


PPT 1 




NM 002981.1 


8,56 


0,21 


ante ion o4- 
zuoiyu_at 


PT Q1 


5357 


NM W 002670.1 


7,94 


0,21 


zio±±u_s_at 


POT /tA*> 


1 9ft7 


AW052179 


7,51 


0,21 


zuo7b7_s_at 


T APTM/tP 
ixAJr llVLfLD 




AW149681 


7,09 


0,21 


zUbzyo_at 


T?VioflAP9 

I\,ljL0Urr5Jr 




NM 021226.1 


7,07 


0,21 


ZuoUzy_s_at 






NM 018407.1 


7,05 


0,21 


ZU4U44_at 




93475 


NM 014298.2 


7,04 


0,21 


ZUZoo9_x_at 


AMPTPP 




T62571 


6,84 


0,21 


217975_at 




□ J.J-Ov> 


NM 016303 1 


6,81 


0,21 


2Ulbb4_at 




luUwl 


AL136877 1 


6,81 


0,21 


21011b_at 




fkv/UO 


AF072930 1 


6,74 


0,21 


Ol D0 1 ^ ~4- 

21oZ17_at 


AHPV9 


1 Oft 

1VO 


AU149572 


6,53 


0,21 


OH/11 CA n r»4- 

ZU4xblUs__at 




22875 


AW194947 


6,48 


0,21 


204d41_at 


1 xvIIVx ID 


X. V/Oj£0 


NM 006470 1 


6,42 


0,21 


2140o9_s_at 


T APTA/TAP 


^^^^^ 


T15777 

X XcP III 


6,41 


0,21 


206582__s_at 


PPP KG 




NM 005682 1 


6,28 


0,21 


2Q2o90_at 


MAJr / 




T62571 

X Uxiu 1 X 


6,28 


0,21 


215471_s_at 


MAJr / 




AJ242502 1 


6,23 


0,21 


oinz?no r*. «4- 

219602_s_at 


T?T TOQAfiQ 


00030 


NM 022068 1 

XNxVX UflflwvU.Jl 


6,20 


0,21 


219oU4_j3_at 




OUOJ.U 


NM 025208 1 


6,05 


0,21 


203187„at 


D0CK1 


1793 


NM 001380 1 

X>XTX V/ VlUUViX 


6,03 


0,21 


215ooo_s_at 


HFL1 


3078 


X56210 1 


6,00 


0,21 


201663_s_at 


SMC4L1 


10051 




6,00 


0,21 


iTk i Anno j_ 

214228_x_at 


TNFRSF4 


7293 




5,96 


0,21 


201427_s_at 


SEPP1 


6414 


xNxYx__VVtJ'± J- VI . X 


5,94 


0,21 


207838_x_at 


PBXIP1 


57326 


NM 020524 1 

xNxVx <j^»\JtJ^i*±. x 


5,92 


0,21 


OAIQOQ nf 
£t\3 xOZ«7__<il' 


NET1 


10276 


AW263232 


5^85 


0,21 


220377_at 


C14orfll0 


29064 


NM_014151.1 


5,85 


0,21 


203973_s_at 


KIAA0146 


23514 


NM 005195.1 


-5,88 


0,21 


205707_at 


IL17R 


23765 


NIVL014339.1 


-5,95 


0,21 


212195_at 


IL6ST 


3572 


AL049265.1 


■6,03 


0,21 


206034_at 


SERPINB8 5271 


NM^002640.1 


-6,11 


0,21 


203773_x_at 


BLVRA 


644 


NM 000712.1 


-6,71 


0,21 


221830_at 


RAP2A 


5911 


AI302106 


-6,94 


0,21 


218831_e_at 


FCGRT 


2217 


NM W 004107.1 


-7,10 


0,21 


211729_x_at 


BLVRA 


644 


BC005902.1 


-7,18 


0,21 


204500_s_at 


AGTPBP1 


23287 


NM^015239.1 


-8,15 


0,21 


212543_at 


AMI 


202 


U83115.1 


-8,19 


0,21 
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Table 26: Top40 genes of cluster #4 





Probe Set 


Gene 


Locus Link 


Accession 


Score 


q-value SAM 




ID 


symbol 


number 


number 


SAM 


(%) 




216286_at 


— 


— 


AV760769 


13,34 


0,11 


5 


216191_s_at 


TRD® 


6964 


X72501.1 


13,01 


0,11 




206232_s_at 


B4GALT6 


9331 


NMJ)04775.1 


12,59 


0,11 




213830_at 


TRD® 


6964 


AW007751 


11,85 


0,11 




211682_x_at 


UGT2B28 


54490 


AF177272.1 


11,60 


0,11 




219383_at 


FLJ14213 


79899 


NM_024841.1 


11,57 


0,11 


10 


217143_s_at 


r 

TRD@ 


6964 


X06557.1 


i i ere 

11,55 


All 

0,11 




214551_s_at 


CD7 


924 


NMJ)06137.2 


11,22 


0,11 




214049_x_at 


CD7 


924 


AI829961 


11,04 


0,11 




213910_at 


IGFBP7 


3490 


AW770896 


10,85 


0,11 




207996_j3_at 


C18orfl 


753 


NM_004338.1 


10,65 


0,11 


15 


220567_at 


ZNFN1A2 


22807 


NM_016260.1 


10,27 


0,11 




209994_s_at 


ABCB1 


5243 


AF016535.1 


9,90 


0,11 




206233_at 


B4GALT6 


9331 


AF097159.1 


9,66 


0,11 




217147_s_at 


TRIM 


50852 


AJ240085.1 


9,44 


0,11 




209993_at 


ABCB1 


5243 


AF016535.1 


9,40 


0,11 


20 


210448_s_at 


P2RX5 


5026 


U49396.1 


9,36 


0,11 




216525_x__at 


PMS2L9 


5387 


D38437.1 


9,20 


0,11 




54037_at 


HPS4 


89781 


AL041451 


9,16 


0,11 




206726_at 


PGDS 


27306 


NM_0 14485.1 


8,79 


0,11 




202242_at 


TM4SF2 


7102 


NMJ)04615.1 


8,79 


0,11 


25 


203987_at 


FZD6 


8323 


NM_003506.1 


8,63 


0,11 




214757_at 


— 


— 


BG178274 


8,50 


0,11 




205884_at 


ITGA4 


3676 


NMJ)00885.2 


8,49 


0,11 




213416__at 


ITGA4 


3676 


BG532690 


8,37 


0,11 




218627_at 


FLJ11259 


55332 


NM_018370.1 


-8,51 


0,11 


30 


208923_at 


CYFIP1 


23191 


BC005097.1 


-8,75 


0,11 




219371_s_at 


KLF2 


10365 


NM_016270.1 


-8,95 


0,11 




203233_at 


IL4R 


3566 


X TTV IT AAA A 1 r\ -f 

NM_000418.1 


-8,96 


0,11 




205382_s_at 


DF 


1675 


NMJ301928.1 


-8,98 


0,11 




208683__at 


CAPN2 


824 


M23254.1 


-9,08 


0,11 


35 


201160_s_at 


CSDA 


8531 


AL556190 


-9,13 


0,11 




201412_at 


LRP10 


26020 


NMJH4045.1 


-9,19 


0,11 




202252_at 


RAB13 


5872 


NM_002870.1 


-9,25 


0,11 




217800_s_at 


NDFIP1 


80762 


N1VL030571.1 


-9,98 


0,11 




202241_at 


C8FW 


10221 


NM_025195.1 


-10,41 


0,11 


40 


209191_at 


TUBB-5 


84617 


BC002654.1 


-10,60 


0,11 




200765_x_at 


CTNNA1 


1495 


NMJ)01903.1 


-14,35 


0,11 




200764_s_at 


CTNNA1 


1495 


AI826881 


-15,70 


0,11 




210844_x_at 


CTNNA1 


1495 


D14705.1 


-15,91 


0,11 
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Table 27: Top40 genes of cluster #5 



Probe Set 


Gene 


Locus Link 


ID 


symbol 


number 


206710_s_at 


EPB41L3 


23136 


207872_s_at 


LILRB1 


10859 


211776js_at 


EPB41L3 


23136 


206934_at 


SIRPB1 


10326 


219788_at 


PILRA 


29992 


204392_at 


CAMK1 


8536 


219872_at 


DKFZp434Ll42 51313 


212681_at 


EPB41L3 


23136 


214590_s__at 


UBE2D1 


7321 


204254_s„at 


VDR 


7421 


203767_s_at 


STS 


412 


207224_s_at 


SIGLEC7 


27036 


206278_at 


PTAFR 


5724 


204619„s_at 


CSPG2 


1462 


219593_at 


PHT2 


51296 


220832_at 


TLR8 


51311 


210146_x_at 


IILRB3 


11025 


222218_s_at 


PILRA 


29992 


203768js_at 


STS 


412 


204858_s_at 


ECGF1 


1890 


210660_at 


LILRB1 


10859 


211732_x_at 


HNMT 


3176 


217992_s_at 


MGC4342 


79180 


204487„s„at 


KCNQ1 


3784 


201642„at 


IFNGR2 


3460 


220066_at 


CARD15 


64127 


207104_x_at 


LILRB1 


10859 


205685_at 


CD86 


942 


205686_s_at 


CD86 


942 


203769_s_at 


STS 


412 


212334_at 


GNS 


2799 


221578_at 


RASSF4 


83937 


218559_s_at 


MAFB 


9935 


213624_at 


ASM3A 


10924 


211135_x_at 


IILRB3 


11025 


208594_x_at 


LILRB3 


11025 


200866_s_at 


PSAP 


5660 


205099_js_at 


CCR1 


1230 


202895_s_at 


EPHB4 


140885 


50221_at 


TFEB 


7942 



141 



Appocci nfl 

AtUCS XX 


Score 


q-value SAM 


nuinocr 


SAM 




MM 019307 1 

iNlVl_y Ai&OlJ * - •*■ 


21,03 


0,05 


iNlYL_UUDoOO - J- 


19 91 


0,05 


r>LfUUD 141. J. 


19 85 


0,05 




19,55 


0,05 


MM 01Q43Gj 1 


17,93 


0,05 


"MM nflQCRft 9 


17 41 


0,05 


iN JYL_U±0O ld> - J- 


17 11 
11,11 


0,05 


All /UUU4 


17 04. 


0 05 




15 87 

1<J,0 1 


0,05 


"MM AnftQ 1 ?^ 1 


1 ft fiQ 


0,05 


ATTl QQ1££? 

AU loolbo 


1 ft R4 


0 05 


JNM_U1d04o - 1 


1 ft fil 
lu r Dl 


0 05 


*nm9n9 i 


15 55 


0,05 


"R"fi , KQ09fi3 


15,07 


0,05 


MM 01RR5tf> 1 


15 04 


0,05 


jn j.vl_u loo xyj - x 


14. Q4 


0,05 


AJt?OU4Zol.J. 


14 Q1 


0 05 


A TAf\f\QAQ 1 

AJ4U0o4o.l 


14 71 


0 OR 


ATTl Qfll fift 


14. 70 


0,05 


XTM aaiqko 9 
IN JVL_UU i y 0 1> . & 


14. 70 


0 05 




1 4 70 


0 05 




14 RQ 


0 05 


MM AO/IQ9Cfc 1 

JN JVl__UZ4oZfcJ . 1 


14. fi7 


0 05 


■fvTiv/r nn a*> iq i 


14. fifi 


0 05 


NM_UUooo4:.l 


1 4 R8 


0 OR 


NM_UZZlb.£.l 


1/1 CO 

14, DO 


0 Oft 


mm nnccfid 1 


1 4 4fi 


0 Oft 


jDlrZobZoU 


14. 91 


0 Oft 


iN jyi_L>UOOOJ^ - X 


14 1ft 

l?)lV 


0,05 


NM 000351.2 


14,05 


o!o5 


AW167793 


14,03 


0,05 


AF260335.L 


14,00 


0,05 


NMJ)05461.1 


13,99 


0,05 


AA873600 


13,96 


0,05 


AF009644.L 


13,91 


0,05 


NM_024318.1 


13,90 


0,05 


M32221.1 


13,89 


0,05 


NM.001295.1 


13,87 


0,05 


D86043.1 


13,85 


0,05 


AI524138 


13,81 


0,05 
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Table 28: Top40 genes of cluster #6 








Jrrobe bet 


Gene 


Locus Link 


Accession 


Score 


q-value SAM 


ID 


symbol 


number 


number 


SAM 


(%) 


221ooU_s_at 






AI279819 


12,39 


0,85 


51158_at 






AI801973 


10,99 


0,85 


219511_s_at 


SNCAIP 


9627 


NM_005460.1 


8,81 


0,85 


209702_at 


FTO 


79068 


U79260.1 


8,51 


0,85 


221959_at 


MGC39325 


90362 


AK026141.1 


8,40 


0,85 


204984_at 


GPC4 


2239 


NMJ)01448.1 


8,34 


0,85 


204983_s_at 


GPC4 


2239 


AF064S26.1 


8,25 


0,85 


212019_at 


DKFZP564M182 26156 


AK025446.1 


7,56 


0,85 


215807_s_at 


PLXNB1 


5364 


AV693216 


7,42 


0,85 


219602_s_at 


FLJ23403 


63895 


NMJ)22068.1 


6,93 


0,85 


218710_at 


FLJ20272 


55622 


NIVL017735.1 


6,80 


0,85 


213217_at 


ADCY2 


108 


AU149572 


6,78 


0,85 


219651_at 


FLJ10713 


55211 


NMJ18189.1 


6,78 


0,85 


202728_s_at 


LTBP1 


4052 


AI986120 


6,64 


0,85 


206377_at 


F0XF2 


2295 


NMJ)01452.1 


6,60 


0,85 


219932_at 


VLCS-H1 


28965 


NM_014031.1 


6,31 


0,85 


213260_at 


F0XC1 


2296 


AU145890 


6,23 


0,85 


215623_x_at 


SMC4L1 


10051 


AK002200.1 


6,19 


0,85 


20l43l_s__at 


DPYSL3 


1809 


NIVL001387.1 


6,18 


0,85 


208414_s_at 


H0XB4 


3214 


NM_002146.1 


6,17 


0,85 


218786_at 






NM_016575.1 


6,16 


0,85 


204750_s_at 


DSC2 


1824 


BF196457 


6,16 


0,85 


219036_at 


BITE 


80321 


NM 024491.1 


6,13 


0,85 


215388_s_at 


HFL1 


3078 


X56210.1 


6,12 


0,85 


220898_at 






NM_024972.1 


6,08 


0,85 


215573_at 


CAT 


847 


AU147084 


6,04 


0,85 


204751_x_ at 


DSC2 


1824 


NM 004949.1 


6,01 


0,85 


OAOI70A _ „ X 

202729_s_at 


LTBP1 


• 4052 


INTML000627.1 


5,97 


0,85 


ZloZob„at 






BF592982 


5,61 


0,85 


201641_at 


BST2 


684 


NM 004335.2 


-5,55 


0,85 


215193_x_at 


HLA-DRB1 


3123 


AJ297586.1 


-5,56 


0,85 


209619_at 


CD74 


972 


K01144.1 


-5,58 


0,85 


208982_at 


PECAM1 


5175 


AW574504 


-5,62 


0,85 


210982_s_at 


HLA-DRA 


3122 


M60333.1 


-5,68 


0,85 


211990_at 


HLA-DPAl 


3113 


M27487.1 


-5,84 


0,85 


217118_s_at 


KIAA0930 


23313 


AK025608.1 


-5,87 


0,85 


205672_at 


XPA 


7507 


NM_000380.1 


-6,10 


0,85 


217845_x_at 


HIG1 


25994 


NM 014056.1 


-6,41 


0,85 


204319_s_at 


RGS10 


6001 


NMJ)02925.2 


-6,69 


0,85 


209083_at 


C0R01A 


11151 


U34690.1 


-6,97 


0,85 
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Table 29: Top40 genes of cluster #7 
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Gene 


Locus Link 


Accession 


Score 


q-value SAM 


LmJ 


CT7TVI riol 


number 


number 


SAM 


(%) 


9Hfi 1 Ifi a at 


TPM1 


7168 


NM„000366.1 


15,29 


0,11 


ZU / o04_a » 


OYPE 


2996 


NM_002102.1 


13,28 


0,11 


991 ^77 v at 


PTAB 


9518 


AF003934.1 


12,76 


0,11 


Ob / 4o_ab 


TPTMl n 

X XVXIYXXU 


10107 


X90539 


12,56 


0,11 


zu o a y u_s_a b 


-Ti-LNXi-X 


286 


NM_000037.2 


11,78 


0,11 


ZU4 ( ZU_S_ab 




9829 


AV729634 


11,68 


0,11 


ZUol4o_S_ab 




6005 


AF17884L1 


11,40 


0,11 


ZlbU54_x__ at 


1V1 1 Xj4 


4635 


X58851 


11,18 


0,11 


z l u u oo_x — a b 


"IV/rVT A. 


4635 


M36172.1 


11,16 


0,11 


ZU5oyi_x_at 


AKTTT 1 




M28880 1 

J_T_I. i * *L 


11,09 


0,11 


ZU /U4o__S_at 


OljV-'OrVy 


6536 


NM.006934.1 


11,08 


0,11 


Zlooo4__ab 


xINO 


7145 


AF116610.1 


10,98 


0,11 


ZUoyiJL_at 


PAP10A1 


5909 


NM_002885.1 


10,94 


0,11 


Ol /i KQA -v of 

z 1 4o c>u_x_at 


JCiX I->4:X 


2035 


AF156225.1 


10,93 


0,11 


of 

ZUOt>4 au 


XXJjZj 


3050 


NM_005332.2 


10,90 


0,11 


Ol 1 OKA -v of 
ZllZt>4_X_ab 


PWAft 
rvxTLrlw 


6005 


AF031549.1 


10,88 


0,11 


Ofi7AQ7 v of 

ZU /Uo /_X_ab 


ANTK" 1 


286 


NM_020478.1 


10,84 


0,11 


OfiQQKO v of 

ZUoooz_ - x_ab 


AlNxvl 


286 


NML.020479.1 


10,83 


0,11 


OIQCQfl of 

ziyo£>u_at 


MAPI 7 


10158 


NM_005764.1 


10,71 


0,11 


ZUo4 JLO_S_ab 


or x d 


6710 


NM_000347.2 


10,70 


0,11 


zuo o o o__x._ai 




286 


NM_020480.1 


10,70 


0,11 


OAK9C9 of 

ZU0ZbZ_at 


xVv/iN IX Z< 


3757 


NM_000238.1 


10,67 


0,11 


OinQQK -v of 

zjLUoyo_x_ab 


MYL4 


4635 


AF116676.1 


10,65 


0,11 


OlflKQC v of 


RHD 


6007 


AF312679 1 


10,64 


0,11 


OinQR/l v of 


SLC6A8 


6535 


U17986 1 


10,61 


0,11 


Of)H7K1 o of 

zzu/o±_s_at 


C5orf4 


10826 


NM 016348.1 


10,60 


0,11 


oicncQ of 






N55205 


10,60 


0,11 


zi /z /4_x__at 






X52005 1 


10,53 


0,11 


206145 at 


RHAG 


6005 


NM..000324.1 


10,51 


0,11 


213843_x_at 


SLC6A8 


6535 


AW276522 


10,48 


0,11 


206077_at 


KEL 


3792 


NM_000420.1 


10,47 


0,11 


216925_s_at 


TALI 


6886 


X51990.1 


10,42 


0,11 


221237_s_at 


0SBP2 


23762 


NM 030758.1 


10,37 


0,11 


212804_s_at 


DKFZP434C212 26130 


AK023841.1 


10,27 


0,11 


207793„s_at 


EPB41 


2035 


NM_004437.1 


10,24 


0,11 


205389_s_at 


ANK1 


286 


AI659683 


10,21 


0,11 


201249_at 


SLC2A1 


6513 


NIVL006516.1 


10,20 


0,11 


2i4433_s_at 


SELENBP1 


8991 


NM.003944.1 


10,18 


0,11 


218978_s_at 


MSCP 


51312 


NMJ)18586.1 


10,13 


0,11 


201733_at 


CLCN3 


1182 


NTVL001829.1 


10,12 


0,11 
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Table 30: Top40 genes of cluster #8 








Probe Set 


Gene 


Locus Link 


Accession 


Score 


q-value SAM 


ED 


symbol 


number 


number 


SAM 


(%) 


213338_at 


"DTCM 

xtlbl 


zo9U7 


BF062629 


12,86 


0,17 


20ll31_s_at 


CDH1 


AAA 

999 


NM_004360.1 


12,12 


0,17 


209735_at 


ABCG2 


9429 


AF098951.2 


11,01 


0,17 


202073_at 


OPTN 


lOloo 


AV757675 


10,88 


0,17 


40093_at 


T TT 

LU 


4059 


X83425 


10,45 


0,17 


21215 l_at 


T1T1V1 

PBX1 


5087 


BF967998 


10,14 


0,17 


201333_8_at 


AKrlvxti/r 1Z 


ZOODO 


NMJ)15313.1 


9,95 


0,17 


210430_x_at 


T)TTTv 

RHD 


6007 


L08429.1 


9,72 


0,17 


20539 l_x_at 


ANK1 


286 


M28880.1 


9,53 


0,17 


22l237_s_at 


OSBP2 


23762 


NM_030758.1 


9,53 


0,17 


2l4464_at 


CDC42BPA 


8476 


NIVL003607.1 


9,44 


0,17 


22075 l_s_at 


Ooori4 


1 AQQ£ 

JLUoZo 


NMJ)16348.1 


9,42 


0,17 


202364_at 


MXI1 


4601 


NM_005962.1 


9,29 


0,17 


205837_s__at 


GYPA 


zy9o 


BC005319.1 


9,22 


0,17 


208353_x_at 


A XTT7"1 

AJNK1 


Zoo 


NML020480.1 


9,20 


0,17 


202125_s__at 


ALS2CR3 


ooOOo 


NIVL015049.1 


9,10 


0,17 


217572_at 






AA654586 


9,06 


0,17 


211649_x_at 






L14456.1 


9,04 


0,17 


205838_at 


GYPA 


299a 


NMJ)02099.2 


9,04 


0,17 


2022l9_at 


SLC6A8 


booo 


NM.005629.1 


9,03 


0,17 


f\ 1 AArt f" 1 

216925_s_at 


m A T n 

TALI 


noon 

6886 


X51990.1 


8,98 


0,17 


203794_at 


CDC42BPA 


847b 


NM.014826.1 


8,96 


0,17 


211820_x_at 


GYPA 


2993 


U00179.1 


8,95 


0,17 


218864_at 


TNS 


7145 


AF116610.1 


8,94 


0,17 


215812_s_at 




... 


U41163 


8,90 


0,17 


202074_s_at 


OPTN 


10133 


NMJ)21980.1 


8,89 


0,17 


201886_at 


WDR23 


OAO A A 

80344 


NM_025230.1 


8,86 


0,17 


216833_x_at 


GYPE 


2996 


U05255.1 


8,84 


0,17 


ZuZ±Z4_s_at 


AT QOPTDQ 


bouuo 


AV705253 


8,84 


0,17 


216317_x_at 


EHCE 


6006 


X63095.1 


8,81 


0,17 


204467_s_at 


SNCA 


6622 


NML.000345.2 


8,80 


0,17 


207087_x_at 


ANK1 


286 


NM_020478.1 


8,78 


0,17 


213843_x__at 


SLC6A8 


6535 


AW276522 


8,78 


0,17 


210586_x_at 


RHD 


6007 


AF312679.1 


8,77 


0,17 


209890_at 


TM4SF9 


10098 


AF065389.1 


8,75 


0,17 


218853_s_at 


DJ473B4 


56180 


NM 019556.1 


8,74 


0,17 


214433_s_at 


SELENBP1 


8991 


NMJ)03944.1 


8,70 


0,17 


4803Lr^at 


C5orf4 


10826 


H93077 


8,70 


0,17 


208352_x_at 


ANK1 


286 


I>IMJ)20479.1 


8,69 


0,17 


203115_at 


FECH 


2235 


AU152635 


8,66 


0,17 



o 
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Tabie 31: Top40 genes of cluster #9 



Probe Set 


Gene 


Locus Lu 


ID 


symbol 


number 


201497_x-at 


MYH11 


4629 


207961_x_at 


MYH11 


4629 


212358_at 


CLIPR-59 


25999 


206135_at 


ST18 


9705 


212298_at 


NRP1 


8829 


206682_at 


CLECSF13 


10462 


203060_s_at 


PAPSS2 


9060 


203058_s_at 


PAPSS2 


9060 


205987_at 


CD1C 


911 


221019_s_at 


COLEC12 


81035 


204885_s_at 


MSLN 


10232 


209396_s_at 


CHI3L1 


1116 


219694_at 


FLJ11127 


54491 


205076_s_at 


CRA 


10903 


209395_at 


CHI3L1 


1116 


219308__s_at 


AK5 


26289 


207194_s_at 


ICAM4 


3386 


204787_at 


Z39IG 


11326 


200665_s_at 


SPARC 


6678 


201506_at 


TGFBI 


7045 


212912_at 


RPS6KA2 


6196 


203939_at 


NT5E 


4907 


205330_at 


MN1 


4330 


20248Lat 


SDR1 


9249 


212771_at 


LOC221061 221061 


210889_s_at 


FCGR2B 


2213 


218876_at 


CGI-38 


51673 


203329_at 


PTPRM 


5797 


204197_s_at 


RUNX3 


864 


200984_s_at 


CD59 


966 


218414_s__at 


NDE1 


54820 


213779_at 


EMU1 


129080 


204198_s_at 


RUNX3 


864 


211026_s_at 


MGLL 


11343 


219218_at 


FLJ23058 


79749 


206788_s_at 


CBFB 


865 


218927_s_at 


CHST12 


55501 


21103 l_s_at 


CYLN2 


7461 


202370_s_at 


CBFB 


865 


200675_at 


CD81 


975 



Ac ce s si on 


Score 


a -value SAM 


number 


CAM 


\ /0 / 






n ift 




9fi 79 


n ift 


AJLill74oo.i 


9fk Q9 


n ift 


IN M_U 1 4boZ . 1 


1 Q AQ 


n i ft 


x3xiibZU40 / 


1ft 71 


0,18 


NM_UUbo44. 1 


1 1\ 39 


n ift 


ArU/4c>ol.± 


i f» rid, 


n ift 


AW^yyyoo 


1 /l 73 


n ift 


Knur nni i 

JN1VL_UU1 /DO. J- 


19 R2 


0,18 


JNJYL_JJoU to 1.1 


1 9 fiQ 


n ift 


mm nn*\ft93 9 


19 3fi 


0,18 


Mouyz/.i 


19 Oft 


0 1ft 

\> , XO 


xnwr niQmft i 

IN lVi__U ±*j\J 10. X 


11 59 


0,18 


KTK/T AHftftQ7 1 

jwivi_uuDby i . i 


11 4Q 


0,18 


Tv/fQnQ97 1 
IVloUy £t I . x 


11 07 

X X,U f 


0,18 


xrn/r ni OHQQ 1 

in ivi_u izuy o . i 


iu,oo 


0 18 

u, xo 


XTTV/T f\f\1KAA 9 

IN M_UU 1 044 . Z 


in 7fi 

1U, / o 


n ift 

XO 


INiVL_UU / Zbo. 1 


in 93 


n ift 

V, xo 


\r\if Anqi iq i 


in is 


0,18 


xnv/r nnn^ft i 

IN 1YL__UUU O O o . 1 


£7, 


0,18 


A TOGO OKI 


Q ft9 


n ift 

Is, XO 


JNM_UUi20i5b. 1 


Q R7 


n ift 

w } xo 


NM._UUi24aU. 1 


Q 94. 


n ift 

w, XO 


JNM_UU4/0o.± 


ft Q9 


n ift 

V/j xo 


ATT1 enO/lQ 


O,o0 


n ift 


M31933.1 


Q QO 


n ift 

U,lo 


NM_01bl4l).l 




n ift 
u, xo 


XTA S AAO O A C 1 


Q 9K 


n ift 

U, xo 


vnv/r nn4.^n 1 


-8,25 


0,18 


NM_000611.1 


-8^33 


0,18 


NIVL017668.1 


-8,42 


0,18 


AL031186 


-8,56 


0,18 


AA541630 


-8,85 


0,18 


BC006230.1 


-9,01 


0,18 


NMJ>24696.1 


-9,61 


0,18 


AF294326.1 


-9,73 


0,18 


NM_018641.1 


-9,82 


0,18 


BC006259.1 


-10,24 


0,18 


NM 001755.1 


-13,01 


0,18 


N]VL004356.1 


-14,28 


0,18 
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Table 32: Top40 genes of cluster #10 



10 



15 



20 



25 



30 



35 



40 



Probe Set 


Gene 


Locus Link 


Accession 


Score 


q-vaiue bAM 


ID 


symbol 


number 


number 


SAM 


/0/\ 

(%) 


219145_at 


FLJ11939 


79732 


NJVL024679.1 


12,59 


A Ol 

0,21 


202551_s_at 


CRIM1 


51232 


BG546884 


11,82 


A O 1 

0,21 


47560_at 


FLJ11939 


79732 


AI525402 


11,75 


A Ol 

0,21 


209763_at 


NRLN1 


91851 


AL049176 


8,99 


0,21 


200671_s_at 


SPTBN1 


6711 


NM_003 128.1 


8,75 


A Ol 

0,21 


213488_at 


FLJ00133 


25992 


AT nrm a o 1 

AL050143.1 


8,75 


A Ol 

U,Z1 


204004_at 






Aldd620o 


Q HA 

o,74 


a on 
U,Z1 


205933_at 


SETBP1 


26040 


XTTVVf ai eecri i 

rNM_oioooy.i 


0,00 


A Ol 

U,Z1 


213506_at 


F2RL1 


2150 




Q K9 
0,00 


A Ol 

U,Z1 


41577_at 


PPP1R16B 


26051 


AJt>0206iiO 




a oi 


f\r\A AHA 1 

209679_s_at 


LOC57228 


57228 


bC00oo79.1 


Q CI 

0,Ol 


U,Zi 


212558_at 


GDAPlLl 


78997 


Jt5ro086oZ 


O AO 

o,4o 


A Ol 

U,ZI 


207788_s_at 


SCAM-1 


10174 


XTTV K A At T7C i 

JNJVI W 0057 /o.l 


Q AO 

o,4Z 


n oi 


204083_s_at 


TPM2 


7169 


VTTV/T AAOOCO 1 


Q Ol 

o,Zl 


n oi 
u,zi 


209487_at 


RBPMS 


11030 


o A "1 AA 1 

D84109.1 


O 1A 


a oi 
U,Z1 


207836_s_at 


RBPMS 


11030 


NM_006867.L 


O t A 

o,14 


A Ol 

U,Z1 


209282_at 


PRKD2 


25865 


Ac 309082.1 


O 1 A 

o,14 


A Ol 

U,Z1 


209436_at 


SP0N1 


10418 


AB018305.1 


8,12 


A Ol 

U,Z1 


204484_at 


PEK3C2B 


5287 


NM_002646.L 


8,11 


A Ol 

0,21 


212750_at 


PPP1R16B 


26051 


AB020630.1 


O AA 

8,09 


A Ol 

0,21 


2Q5330_at 


MN1 


4330 


NM_00243O.L 


O AO 

8,03 


A Of 

0,21 


209576_at 


GNAI1 


2770 


AL049933.1 


8,02 


A Ol 

0,21 


220377_at 


C14orfll0 


29064 


NMJ)l4l5l.L 


7,91 


A Ol 

0,21 


203756_at 


P164RHOGEF9828 


NM__0l4786.L 


7,89 


0,21 


200672_x_at 


SPTBN1 


6711 


NM_003l28.L 


7,88 


0,21 


212827_at 


IGHM 


3507 


X17H5.1 


7,86 


0,21 


209437_s_at 


SPON1 


10418 


AB051390.1 


7,74 


0,21 


204917_s_at 


MLLT3 


4300 


AV756536 


7,59 


0,21 


204540_at 


EEF1A2 


1917 


XTTViT AAIORQ 1 

JN JVl_UU 1 y OO. JL 


n err 

/,o / 


n oi 


208614_s_at 


FLNB 


2317 


M62994.1 


7,40 


0,21 


204581_at 


CD22 


933 


NML.001771.L 


7,29 


0,21 


218086_at 


NPDC1 


56654 


NM_015392.L 


7,25 


0,21 


209488_s_at 


RBPMS 


11030 


D84109.1 


7,21 


0,21 


218899_s_at 


BAALC 


79870 


NNL024812.1. 


7,11 


0,21 


203796_s_at 


BCL7A 


605 


AI950380 


7,05 


0,21 


212071_s_at 


SPTBN1 


6711 


BB968833 


6,93 


0,21 


206111_at 


RNASE2 


6036 


NMJ)02934.L 


-7,00 


0,21 


209906_at 


C3AR1 


719 


U62027.1 


-7,34 


0,21 


205382_s_at 


DF 


1675 


NML001928.L 


-7,63 


0,21 


214575_s_at 


AZU1 


566 


N3VL00170O.L 


-7,95 


0,21 
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Table 33: Top40 genes of cluster #11 





Probe bet 


vrene 


JjOCUS juj 




ID 


symbol 


V% ll VMM A|* 




209079_x_at 




ouyo 


0 


20707fo_S_at 


AQQ 






218825_at 


JiUrrJ_j7 


DllOZ 




201522_x_at 


CKTDT5XT 


DDJO 




201601_x_at 


Irl 11VL1 


QC -1 Q 




206042_x_at 




DDOO 


10 


209583__s_at 


MUaZ 






204385_at 


T7VXTTT 


OQ/l 9 




218805_at 


T A XT/IT 1 






214953„s_at 


Arr 


OKI 




203859_s_at 


"DAT x/r 

PAJLiM 




15 


203542_s_at 




DO / 




212171_x_at 








21o2o7_s_at 




Q1 KOQ 




219777_at 


"UT A VTO 


/y /do 




201656_at 


llCxAo 


ODOD 


20 


208886_at 


TT-! T?C\ 

HlrO 


oUUO 




203139_at 


DAPK1 


IbXZ 




31874_at 


(jrAbZLil 






218966_at 


MYUoO 






216033_s_at 


T7WT 


OKQ/l 


25 


218589_at 


P2Kx5 


XUloi 




217838_s_at 


EVLr 


0J.4OO 




201279_s_at 


DAB2 


1 cm 




200762_at 


DPYSL2 


1 Qf\Q 




209723_at 


CITTl T> TITXTT3 A 
SERPlNBy 




30 


205101__at 


MHC2TA 


A OC1 




208873_s_at 


DPI 


/yUo 




2ll675_s_at 


JllO 






200665__s_at 


SPARC 


6678 




2l3848_at 


DUSP7 


1849 


35 


2l5ll6_s_at 


DNM1 


1759 




2032l7_s_at 


SIAT9 


8869 




209543_s_at 


CD34 


947 




20l425_at 


ALDH2 


217 




20l559_s_at 


CLJC4 


25932 


40 


22l223_x_at 


CISH 


1154 




2l2658_at 


LHFPL2 


10184 




20440l_at 


KCNN4 


3783 




20l560_at 


CLIC4 


25932 
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Accession 


Score 


q-value SAM 


number 


SAM 


(%) 


AF152318.1 


-2,72 


1,48 


NM_000050.1 


-2,74 


1,48 


NM_016215.1 


-2,74 


1,48 


NM_003097.2 


-2,74 


1,48 


NML003641.1 


-2,75 


1,48 


NM_022804.1 


-2,80 


1,48 


AF063591.1 


-2,81 


1,48 


NM 003937 1 


-2,84 


1,48 


NM_018384.1 


-2,90 


1,48 


X06989.1 


-2,90 


1,48 


N1VL002579.1 


-2,97 


1,48 


BF438302 


-2,97 


1,48 


H95344 


-3,03 


1,48 


NM__030674.1 


-3,05 


1,48 


NM 024711 1 


-3,07 


1,48 


NM_000210.1 


-3,13 


1,48 


BC000145 1 


-3,17 


1,48 


NM 004938.1 


-3,18 


1,48 


Y07846 


-3,21 


1,48 


NM 018728.1 


-3,22 


1,48 


S74774.1 


-3,23 


1,48 


NM_005767.1 


-3,24 


1,48 


NM 016337.1 


-3,25 


1,48 


BC003064 1 


-3,26 


1,48 


NM 001386 1 


-3,29 


1,48 


BO002538 1 


-3,34 


1,48 


NM 000246 1 


-3,37 


1,48 


RH000232 1 


-3,43 


1,48 


AF054589.1 


-M9 


1,48 


NM^003118.1 


-3,50 


1,48 


AI655015 


-3,54 


1,48 


AF035321.1 


-3,56 


1,48 


NMJ)03896.1 


-3,56 


1,48 


M81104.1 


-3,57 


1,48 


NM_000690.1 


-3,63 


1,48 


AF109196.1 


-4,00 


1,48 


NML_013324.2 


-4,36 


1,48 


N66633 


-4,43 


1,48 


NM_002250.1 


-4,70 


1,48 


NM_013943.1 


-4,95 


1,48 
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Table 34: Top40 genes of cluster #12 



Probe Set Gene Locus Link 

ID symbol number 

21Q997_at HGF 3082 

5 210998_s_at HGF 3082 

205110_s_at FGF13 2258 

210794_s_at MEG3 55384 

204537_s_at GAB RE 2564 

205614_jc_at MST1 4485 

10 205663_at PCBP3 54039 

202260_s_at STXBP1 . 6812 

216320_x_at MST1 4485 

203074_at ANXA8 244 

206634_at SEK3 6496 

15 210755_at HGF 3082 

203397_s_at GALNT3 2591 

212732_at MEG3 55384 

207895_at NAALADASEL 10004 

218043_s_at AZ2 64343 

20 209961_s_at HGF 3082 

209815_at na 349352 

201276_at RAB5B 5869 

212509_s_at — 

207650_x_at PTGER1 5731 

25 209960_at HGF 3082 

200770_s_at LAMCl 3915 

212204_at DKFZP564G2022 25963 

20703 l_at BAPX1 579 

211663_x_at PTGDS 5730 

30 206105_at FMR2 2334 

214203_s_at PRODH 5625 

200654_at P4HB 5034 

200656_s_at P4HB 5034 

210140_at CST7 8530 

35 200935_at CALR 811 

204153_s_at MFNG 4242 

202599_s_at NRIP1 8204 

200931j!Lat VCL 7414 

204362_at SCAP2 8935 

40 202600_s_at NRIP1 8204 

204152_s_at MFNG 4242 

203236js_at LGALS9 3965 

204425_at ARHGAP4 393 
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Accession 


Score 


q-vaiue oruyx 


number 


QAM 




M772Z7.1 


OK OK 

zo,yo 


ai q 


M77227.1 


o a nn 


A ID 

U,lo 


NM^004 114.1 


Z4,7b 


A in 

U,lo 


At liyobo.l 


OQ KA 


U, lo 


xtx k r\r\ a c\c* 1 o 

JNM_0U4yol.Z 


no on 


A IQ 


JNM_0^Uy9q.l 


on HA 
ZU, /4 


A ID 

U,lo 


JNM_UZUoZo.l 


OA AO 


A IQ 


JNJVL_vJUi>lb0.1 


1 Q Qfi 


n iq 
u,io 


U37055 


lo, /Z 


A IQ 

U,lo 


JNm_UUlboU. 1 


1 R AO 


V t xo 


XTTV K t\f\C A 1 O 1 

jNM_00541o.l 


lb,41 


A io 

U,lo 


U4o010.1 


i/> 11 * 

lb, 11 


A IQ 

U,la 


rSrUboZ /l 


1 K OQ 


A IQ 

U,lo 


Aiy OUZ I O 




V f JLO 




14, b4 


A IQ 


XTTV/T AOO/4/21 1 

JNM_02Z4bl.l 


li in 

14,1 / 


A IQ 


TV /T /T\r7 1 O 1 

M60718.1 


1 Q E 1 

lo,51 . 


A IQ 


TTiftl JO 1 

U43148.1 


lz,71 


A IQ 


ArZb7obo.l 


~\ O A A 

1Z,44 


A IQ 


BF968134 


1Z,Z7 


A IQ 


xtxjt c\t~\c\c\ c c i 

NM_000955.1 


i "i no 

ii,yz 


A 1 Q 


XT t Anno i 

X16323.1 


11, OO 


a in 

U,lo 


J 03202.1 


11,0 I 


U,lo 


At loZloo.l 


11,00 


A IQ 


xttv if #\r\i i on ~i 

NM_00 1189.1 


11 A A 

11,44 


A IQ 


X K r* i f\f\f\ i 

M6 1900.1 


1 1 oo 
11,00 


A 1 Q 


NM_002025.1 


1 1 OQ 


A 1 Q 

U } lo 


A A rvrr a i a rz. 

AA074145 


1 1 OT 
11, Z I 


A IQ 




1 1 OA 
11, Z4 


A IQ 


N3VL000918.1 


11,23 


0,13 


AF031824.1 


11,16 


0,13 


NM 004343.2 


11,12 


0,13 


NM„002405.1 


-11,33 


0,13 


NM_003489.1 


-11,33 


0,13 


NMJ)14000.1 


-11,57 


0,13 


NM_003930.1 


-11,76 


0,13 


AI824012 


-11,86 


0,13 


AI738965 


-12,02 


0,13 


3S!M_009587.1 


-18,14 


0,13 


NM_001666.1 


-21,49 


0,13 
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Table 35: Top40 genes of cluster #13 



Probe Set 
ID 

205529_s_at 

205528_s_at 

216831_s_at 

213194_at 

204811_s_at 

206940_s_at 

210744_s_at 

211517_s_at 

211341_at 

204990_s_at 

212097_at 

216832_at 

206128_at 

204874_x_at 

203065_s_at 

212496 js_at 

212492_s_at 

218613_at 

206622_at 

216356_x_at 

201621_at 

213894_at 

203088_at 

204396_s_at 

201655_s_at 

218742_at 

214920_at 

219686_at 

204073_s_at 

209822_s_at 

206793_at 

211685_s_at 

214946jx_at 

21001O_s_at 

203741_s_at 

208885_at 

204494_s_at 

208091_s_at 

220560_at 

221581_s_at 



Gene 
symbol 



Locus Link 
number 



CBFA2T1 (ETO) 862 
CBFA2T1 (ETO) 862 
CBFA2T1 (ETO) 862 

ROBOl 6091 

CACNA2D2 9254 

POU4F1 5457 

IL5RA 3568 

IL5EA 3568 

POU4F1 5457 

ITGB4 3691 

CAV1 857 

CBFA2T1 862 

ADRA2C 152 

BAIAP3 8938 

CAV1 857 

KIAA0876 23030 

KJAA0876 23030 
DKFZp761K1423 55358 

TRH 7200 

BAIAP3 8938 

NBL1 4681 

LOC221981 221981 

FBLN5 10516 

GPRK5 2869 

HSPG2 3339 

HPRN 64428 

LOC221981 221981 

HSA250839 55351 

Cllorf9 745 

VLDLR 7436 

PNMT 5409 

NCALD 83988 

FLJ10824 55747 

SLC25A1 6576 

ADCY7 113 

LCP1 3936 

LOC56905 56905 
DKFZP564K0822 81552 

Cllorf21 29125 

WBSCR5 7462 



Accession 

number 

NMJ)04349.1 

X79990.1 

AF018283.1 

BF059159 

NMJ)06030.1 

NMJ)06237.1 

M75914.1 

M96651.1 

L20433.1 

NM_000213.1 

AU147399 

AF018283.1 

AI264306 

NMJ)03933.2 

NIVL001753.2 

AW237172 

AW237172 

NMJH8422.1 

NM_007117.1 

AB018277.1 

NMJ)05380.1 

BF447246 

NM_006329.1 

NM_005308.1 

M85289.1 

NMJ)22493.1 

R33964 

NM_018401.1 

NM_013279.1 

L22431.1 

NM_002686.1 

AF251061.1 

AV728658 

U25147.1 

NML001114.1 

J02923.1 

AW516789 

NM_030796.1 

NM_0 14144.1 

AF257135.1 



Score 
SAM 
60,36 
56,08 
26,62 
24,74 
23,53 
21,42 
21,09 
20,92 
20,66 
20,55 
20,47 
17,51 
16,87 
16,41 
16,07 
15,75 
15,66 
14,20 
13,63 
13,48 
13,45 
13,05 
12,93 
12,66 
12,62 
12,59 
12,55 
12,44 
12,35 
12,29 
12,27 
12,16 
12,03 
11,84 
-11,89 
-12,03 
-12,21 
-13,52 
-14,30 
-17,67 



q-value SAM 

(%) 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 



WO 2005/080601 



PCT/NL2005/000134 



150 

Table 36: Top40 genes of cluster #14 
(No significant genes identified.) 



Table 37: Top40 genes of cluster #15 



K 
o 


rroDc Oct 




T.nnic Tiink 

XfUL>U3 XJXI 1 IV 




Score 


fi-value SAM 




XX-/ 


cvmhnl 


nuiYinAr 


Tin ttiVipt 

M.M. lit 1 KM UP1 


SAM 






9flRA7fi af 




JLUOO 


M33326 1 


7,20 


1,66 




OA/ti^ftl of 
LAjHXyK} ±_ EL t 




lVTCO 


MM 001803 1 


-3 44 - 


1,07 




91 1 1 R9 v of 




ftfil 

oox 


AF3 12387 1 


-3 46 


1,07 


in 


919R97 of 


XVJXX1VX 


9^07 


X17115.1 


-3,47 


1,07 




9fiQfvd_9 a af 


"RTFRI 

JJ X JCIJDJL 


fiR7 


BF438302 

X/X TtuwJuii 


-3,49 


1,07 




OIJ.QOK q of 




8801 


AF131748 1 


-3,51 


1,07 




zuyyuo_ax 






AT 246769 


-3 56 


1,07 




9H1 »R7 e of 


TRT.1 Y 

1 XjXjXA 


GQ07 


NM 005647 1 

■LNXVX vvJvT # • X 


-3,59 


1,07 


1 B 

JlO 


9040fiQ nf 


1YXXUXO X 


4211 


NM 002398 1 


-3,61 


1,07 




9n^finn v «f 


XavsxVjl)<J 


3215 


AI052747 


-3,62 


1,07 




zuoyD2i_s„at 


FATlSi 


3999 

O ZJsJta 


RF540552 


-3,63 


1,07 






TTOYR9 


3919 


NM 002145 1 


-3,69 


1,07 




& 1 57 x* DD_S__at 


FT J9fttt& 

P X^cJZ<UO«jO 


R4436 


NM 018986 1 


-3,74 


1,07 


90 


91ftfi97 of 


FT„Tl 1 9^Q 

X 1 Xju X1aJ«7 


R5332 


NM 018370 1 


-3,76 


1,07 




901719 q of 
ZrUi / iJ/_. s_aL 


XJX CxXXia 


2037 


NM 001431 1 


-3,77 


1 07 




91 on en of 


xxvJAriXU 




NM 018951 1 


-3,77 


1,07 




9HQQ7/1 o of 


ivjrxxivi 


3507 


T5fJ001872 1 

JJVUUJ.O 1 A*X 


-3 89 


1,07 




91HQCR of 


PTTNTY1 
xlUIN.A.1 


ODl 


JJ*rOi7u 1 .X 


-3 90 


1 07 

X, V * 


9^ 
£Q 


01/4Z2C1 c of 




3905 


TT41 RT ^ 1 

U'xlOlO. X 


-3 92 


1 07 

Xj yj i 




9ifi^f;9 of 


J? XJW 1UI7*0 




MM 01R2R1 1 


-3 94 


1,07 




919QHC of 


na 


OQQ1 CO 


OXj VntTt^r *±\J 


-3 97 


1 07 

X,V 1 




91 Q 1 /1 7 of 


ITAVA 1 A 


390R 


1N1YX — yXOi7u X. X 


-3 98 


1 07 

X,U 1 




91 Q/iHA o of 


rpiDT iV 
IOxjIA. 


D57U i 


AV7^^09R 


-4 01 


1 07 

X,U f 


30 


200765 t at 


CTNNA1 


1495 


NM 001903 1 


-4,02 


1,07 




202391„at 


BASPl 


10409 


NM.006317.1 


-4^07 


1,07 




217226_s_at 


PMX1 


5396 ■ 


M95929.1 


-4,09 


1,07 




217800js_at 


NDFIP1 


80762 


NM.030571.1 


-4,26 


1,07 




201841_s_at 


HSPB1 


3315 


NM_001540.2 


-4,34 


1,07 


35 


202236.s_.at 


SLC16A1 


6566 


NM.003051.1 


-4,34 


1,07 




212314_at 


KIAA0746 


23231 


AB018289.1 


-4,43 


1,07 




215772_x_at 


SUCLG2 


8801 


AL050226.1 


-4,44 


1,07 




218847_at 


IMP- 2 


10644 


NMJ06548.1 


-4,46 


1,07 




212311_at 


KIAA0746 


23231 


AB018289.1 


-4,56 


1,07 


40 


212459_x_at 


SUCLG2 


8801 


BF593940 


-4,63 


1,07 




209191_at 


TUBB-5 


84617 


BC002654.1 


-4,63 


1,07 




220974_x_at 


BA108L7.2 


81855 


NM.030971.1 


-4,75 


1,07 




217853_at 


TEM6 


64759 


NM^022748.1 


-5,09 


1,07 




218501_at 


AKHGEF3 


50650 


NH.019555.1 


-5,11 


1,07 


45 


40489_at 


DRPLA 


1822 


D31840 


-5,57 


1,07 




221737_at 


GNA12 


2768 


NM^007353.1 


-5,84 


1,07 
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Table 38: Top40 genes of cluster #16 





Jrrobe fc>et 


Gene 


T A/mo T .1 




ID 


symooi 


numDer 




220057_at 


IjrAUxtiJJZ 


youo 


5 


219360_s_at 


lKrM4 


t>4 / yo 




2l94l4_at 


/-it QrpVTO 

OJUblJNZ 


b4Uo*t 




220ll6_at 




0 /ol 




2l6370_s_at 


lxYlLil 


C977 
oZ 11 




205550_s_at 




QK77 

yo / / 


10 


2ll566_x_at 


X3"DT7 


QK77 

y& / / 




214183_s_at 


lxvlJLil 


»977 
04 i f 




209031_at 


IUrbr4 


Zo /UD 




212645_x_at 




QK77 

yo / / 




209030_s_at 


lVjrbi?4 


ZD lUO 


15 


21379 l_at 




K1 7Q 

01 /y 




206508_at 




y /u 




219506_at 


rljtJZdZZl 






zll4zl_s_at 








20324 l_at 






20 


213908_at 




ooyuuo 




207911_s_at 


ILrMo 


QQQQ 

yooo 




214190_x_at 


np AO 


ZDUDZi 




20456 l_x_at 


A DAPO 






209663_s_at 


rmri A 17 

IIUA7 


ob /y 


25 


214259_s_at 


ATTD7 A O 


flf;7/i 
00 / ^ 




205472_s_at 


T\ A r*"LT 

xJALri 


lbuz 




216331_at 


ITGA7 


OC7Q 

00 /y 




220010_at 


KCNEIL 


ZoboU 




213484_at 


na 


iri cni 

loiozi 


30 


204497_at 


a nrnro 
ADL/Y9 


11c 
110 




215771_x__at 


Kiiil 


oy /y 




zuyuoz_s_ at 








219714_s_at 


CACNA2D3 


55799 




219463_at 


C20orfl03 


24141 


35 


202139_at 


AKR7A2 


8574 




219143_s_at 


FLJ20374 


54913 




205996_s_at 


AK2 


204 




219288_at 


HT021 


57415 




215663_at 


MBNL1 


4154 


40 


213361_at 


PCTAIRE2BP 


1 23424 




210658_s_at 


GGA2 


23062 




213772_s_at 


GGA2 


23062 




212174_at 


AK2 


204 



PCT/NL2005/000134 

151 





Score 


n -value SAM 


number 


SAM 




NM 020411 1 


22,48 


0,27 


NM 017636 1 


21,22 


0,27 


IN 1V1 \JL*tu IOI.X 


16 98 


0 27 


NM 021614 1 


16,31 


0,27 


7.4.Q95R 


15,76 


0,27 


NM 004899 1 


15,55 


0,27 


U19178 1 

W X v7 X l V-/ • X 


15,11 


0,27 


AJ/lOl 1 .JL 


14,70 


0,27 


NM 014.^^3 1 

iNlVl_UlrruOO. 1 


13 62 


0,27 


AT,^fifi9QQ 

irVl_iL>DDX4c7£7 


13,32 


0,27 


NM 014.333 1 


13,30 


0,27 


NM 006211 1 

JIN -LVX VVUiJ X X . X 


13,25 


0,27 


NM 001252 1 


12,46 


0,27 


NM 024579 1 


12,31 


0^27 


M31213 1 

IrxO 1m X «J • X 


12,03 


0,27 


NM 003369 1 

IN XYJL. \J\JlJ KJ\J <J . X 


11,99 


0,27 


AT824078 


11,94 


0,27 


NM 004245 1 

IN 1YX UUTtwTtu . X 


11,78 


0,27 


AT799984 


11,49 


0,27 


NM 000483 2 


11,38 


0,27 


AF0721 39 1 


11,27 


0,27 


AW074Q1 1 

xx ii v 1 *±»7 X X 


11,14 


0,27 


NM 0043^2 1 


10,91 


0,27 


ATTn99^48 1 


10,89 


0,27 


NM 012282 1 

lNlVX_V/XAiifOii. X 


10,78 


0,27 




10 73 

XV, 1 KM 


0,27 


A R011 o<^9 1 


10,48 


0,27 


"^1^786 1 


10,33 


0,27 


AF132811 1 


10,32 


0,27 


NM^018398.1 


10i21 


0,27 


NM^012261.1 


10,21 


0,27 


NM 003689.1 


9,87 


0,27 


NM_017793.1 


9,66 


0,27 


NM_013411.1 


9,60 


0,27 


NM_020685.1 


9,57 


0,27 


BC005296.1 


9,42 


0,27 


AW129593 


9,23 


0,27 


BC000284.1 


8,73 


0,27 


BF196572 


8,59 


0,27 


AK023758.1 


8,59 


0,27 
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Table 39: PAM genes of prognostically important clusters (#13, #12, #9, #16, 
#10, #4, #15, #4 and #15, and FLT3ITD) 



5 





n^-L. Qo+> 

rrobe bet 


Gene 


Locus Link 


Accession 


A Vvv\ n«nv\ oil frr 

ADDonn {jJLi ty 




1JJ 


symbol 


number 


numDer 






zuoozy_s_at 


CBFA2T1 (ETO)862 


IN lvl_UU404y . 1 


AMT a-nA ffft^T^ 

rxiviXj ana. x>\p,£»i} 




zuoozo.__s_at 


CBFA2T1 (ETO)862 


a / yyyu.i 


AMT and f^ft-9^ 


in 


zioiy4_at 


i\\J JtSUJL 


buyi 


x>r uoyxoy 


AMT, nnH f^ft-9^ 






xilxe 


oUoZ 


M77997 1 


AMT. and t/1 f>*1 




ziuyyo_js_at 




oUoZ 


M77997 1 


AMT. flr»H t^l ^-1 7^ 




ontci in o of 
zuoi iu_s_ax 


rKjr xo 


99KC 


MM 00/11 14. 1 

r\lYX_UU / ± X X*t . X 


AMT. and f/1 R-lTi 




90140/7 v of 

zui^y /_x_ax 




4bZy 


MM 099844 1 


AMT. ar»H invH fi^ 


1 ^ 
10 


Ol A 1 QQ r. of 

Zl41oo_s_at 


llVlLil 


Q077 


YQ1 Q17 1 

Ay ioi / .i 


1 1n9^ /'pliifltAr 1^ 
ll(j^0 ^uiubtur ioy 




QICQ^n n of 

zibo fU_s_at 


1111 Jul 


oZ77 


«7/tQ9CQ 

Z/ftyzoo 






99nflK7 of 

zzuuo r_at 


/~i A nijirkr) 

trAurJiJJZ 


youo 


MM 09041 1 1 

lNiVX__U^(Uri X X . X 


1 1n9^ MiiQtpr 1f»^ 




ononoi of 

zuyuoi_at 


Tr<C!T?>l 

l(jror4 


9Q7AK 
Zo /UO 








ononQn o of 

zoyuoiL.s_at 


l(jroJP4 


Zo /UO 


KTMT 014^QQ 1 


1 In 9^1 ^plncfja-r 1 ff\ 


on 


oioocn o of 

ziyobu_s_at 


1 jut M4 


K/170K 

04 /yo 


"MM Ol 7fi°.f"» 1 
1N1V±_U1 /DOD.l 


XXQ^ZO ^ClUSbei XDy 




91CQQ1 of 
ZlbOOX_at 


llvxA/ 


ob/y 


ATT099^48 1 






OACr^HQ of 

zubouo_at 


lJNrbr / 


y /u 


KIM 0019^9 1 
IN lVI^UU X £t D £t . X 


1 1n9^ MiififpT 1^ 




zu4obi_x_at 


AirUOz 


o44 


MM O004RQ 9 
IN 1V1_UU U^to O . Z 


11r«9^ ^InafoT- 1 fi^ 

xxq^o ^ciuotcr xo^ 




onnoBQ of 

zuuyoy_at 


Jtlir 1A 


ooyi 


MM OOlfiQO 1 
IN1V1__\/U lODU.l 


1 1n9°» /'plncf/sv 1^ 

iitjjjO ^oiubw^r jloj 


of; 

ZO 


ziyoub_at 


JPLJZdzZl 


79ooU 


MM 094*WQ 1 
INlVX_U^*tO / y. X 


1 1n9Q /'nlnefof 1 (S\ 
lltJ^O ^GlUStcx XO/ 




zio / yi_at 


PENK 


5179 


xta/t nnao tit 

INXvl__UUbZ 11.1 


1 1 n9Q -.ofay. 1 fl\ 

xxq^o ^cluster ioy 




OCiKAHO o of 

zuo4/z_s_at 


DACH 


1602 


\TTur nn/iQQ9 i 

iNlVl_UU4DyZ. X 


iiqzo ^cluster xo^ 




OflQCOO r-i of 

zuybzy_s_at 


JNX12 


55916 


ArZUiy4Z.l 


11n9Q /'nlnafoT- 1 

LLQcio ^ciusxer xd^ 




01QQQQ „i 

ziyzoo_at 


HI 021 


57415 


iNlVl_UZUbO0 . 1 


xiqzo ^cluster xo^ 


Qfi 

oU 


20547 l_s„at 


T\ A /tit 


1602 


A XXTV70 AQ9 

AW / / ZUoZ 


liqzo (^cluster ib^ 




Zly4oo_at 


O20oril03 


24141 


iNiVl^U 1 ZZb 1 . 1 


liqzo ^cluster lb; 




onocoo of 

zuybZo_at 


INA1Z 


CCQ1 ft 

ooyio 


Atvuzozoy . i 


iiqzo ^cluster xo^ 




Zloo /l_at 






Aivuzi4yo.i 


iiqzo ^cluster xbj 




onocco o of 

zuybbo_s_at 


ITGA7 


3679 


AT?H791 Q9 1 

Aru /Zxoz.x 


iiqzo vciuster xb^ 


oO 


oonnin of 
zzuuiu_at 


KCNE1L 


23630 


MM Ol 99Q9 1 
IN JYJLv 1 Z ZoZ . 1 


iiqzo ^cluster iby 




90488*5 o of 


MSLN 


10232 


MM 005823 2 


lla23 Tcluster 16^ 




207911_s_at 


TGM5 


9333 


NMJ)04245.1 


llq23 (cluster 16) 




209032_s„at 


IGSF4 


23705 


AF132811.1 


llq23 (cluster 16) 




206277_at 


P2RY2 


5029 


NM^002564.1 


llq23 (cluster 16) 


40 


211421_s_at 


RET 


5979 


M31213.1 


llq23 (cluster 16) 




203241_at 


UVRAG 


7405 


3NI]VL003369.1 


llq23 (cluster 16) 




209616_s_at 


CES1 


1066 


S7375L1 


llq23 (cluster 16) 




219714_s_at 


CACNA2D3 


55799 


3SnVL018398.1 


llq23 (cluster 16) 




213908_at 


LOC339005 


339005 


AI824078 


llq23 (cluster 16) 


45 


217520_x_at 


na 


219392 


BG396614 


llq23 (cluster 16) 




202551_s_at 


CRIM1 


51232 


BG546884 


EVI (cluster 10) 




213506_at 


F2RL1 


2150 


BE965369 


EVI (cluster 10) 




206111_at 


RNASE2 


6036 


N1ML002934.1 


EVI (cluster 10) 




214575_s_at 


AZU1 


566 


NM_001700.1 


EVI (cluster 10) 


50 


209679_s_at 


LOC57228 


57228 


BC003379.1 


EVI (cluster 10) 




41577_at 


PPP1R16B 


26051 


AB020630 


EVI (cluster 10) 




212750_at 


PPP1R16B 


26051 


AB020630.1 


EVI (cluster 10) 
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Table 39: (continued) 





Probe Set 


Gene 




ID 


symbol 


5 


204540_at 


EEF1A2 




205330_at 


MN1 




200671_s_at 


SPTBN1 




207788_s_at 


SCAM-1 




209576_at 


GNAI1 


10 


218086_at 


NPDC1 




204484_at 


PIK3C2B 




219145_at 


FLJ11939 




212820_at 


RC3 




204004_at 


— 


15 


209487_at 


RBPMS 




209543_s_at 


CD34 




205382_s_at 


DF 




47560_at 


FLJ11939 




212827_at 


IGHM 


20 


217977_at 


SEPX1 




212558_at 


GDAP1L1 




206429_at 


F2RL1 




220377_at 


C14orfll0 




206851_at 


RNASE3 


25 


212012_at 


D2S448 




210844_x_at 


CTNNA1 




200765_x_at 


CTNNAl 




200764_s_at 


CTNNA1 




214551_s_at 


CD7 


30 


214049_x_at 


CD7 




216191_s_at 


TRD@ 




217143_s_at 


TRD@ 




216286_at 







206232_s_at 


B4GALT6 


35 


202241_at 


C8FW 




219383_at 


FLJ14213 




209191_at 


TUBB-5 




213830_at 


TRD@ 




206676_at 


CEACAM8 


40 


210244_at 


CAMP 




202018_s_at 


LTF 




217853_at 


TEM6 




204417_at 


GALC 




204039_at 


CEBPA 


45 


211810_s_at 


GALC 




210762_s_at 


DLC1 




217S00__s_at 


NDF1P1 




206726_at 


PGDS 




202236_s_at 


SLC16A1 


50 


202016_at 


MEST 




212531_at 


LCN2 




218847_at 


EMP-2 



153 



Locus T,ink Accession 



number 


number 


1917 


NMJ)01958.1 


4330 


NM_002430.1 


6711 


NMJ)03128.1 


10174 


NM_005775.1 


2770 


AL049933.1 


56654 


N1VL015392.1 


5287 


NM_002646.1 


79732 


NM_024679.1 


23312 


AB020663.1 


— 


AI336206 


11030 


D84109.1 


947 


M81104.1 


1675 


NM_001928.1 


79732 


AI525402 


3507 


X17115.1 


51734 


NM 016332.1 


78997 


BF508662 


2150 


NM_005242.2 


29064 


NM_014151.1 


6037 


NMJ)02935.1 


7837 


AF200348.1 


1495 


D14705.1 


1495 


NMJ)01903.1 


1495 


AI826881 


924 


NTVL006137.2 


924 


AI829961 


6964 


X72501.1 


6964 


X06557.1 





AV760769 


9331 


NIVL004775.1 


10221 


NML025195.1 


79899 


NM_024841.1 


84617 


BC002654.1 


6964 


AW007751 


1088 


M33326.1 


820 


U19970.1 


4057 


NMJ)02343.1 


64759 


NM_022748.1 


2581 


NMJ)00153.1 


1050 


NM 004364.1 


2581 


D25284.1 


10395 


AF026219.1 


80762 


NML030571.1 


27306 


NM.014485.1 


6566 


NMJ30305L1 


4232 


NMJ)02402.1 


3934 


NM 005564.1 


10644 


NM_006548.1 



Abnormality 

EVE (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
cEBPalpha (ciuster4) 
cEBPalpha (cluster4) 
cEBPalpha (cluster4) 
cEBPalpha (cluster4) 
cEBPalpha (cluster4) 
cEBPalpha (cluster4) 
cEBPalpha (cluster4) 
cEBPalpha (cluster4) 
cEBPalpha (cluster4) 
cEBPalpha (cluster4) 
cEBPalpha (cluster4) 
cEBPalpha (cluster 4) 
cEBPalpha (cluster4) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 1 5) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
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Table 39: (continued) 





Probe Set 


Gene 


Locus Link 


Accession 




ID 


symbol 


number 


number 


5 


205692_s_at 


CD 38 


952 


NM_001775.1 




212459_x_at 


SUCLG2 


8801 


BF593940 




201841_s_at 


HSPB1 


3315 


NM_001540.2 




207329_at 


MMP8 


4317 


N1VL002424.1 




220974_x_at 


BA108L7.2 


81855 


NM_030971.1 


10 


207384_at 


PGLYRP 


8993 


N1VL005091.1 




209191_at 


TUBB-5 


84617 


BC002654.1 




202391_at 


BASP1 


10409 


NM_006317.1 




215772_x_at 


SUCLG2 


8801 


AL050226.1 




212314_at 


KIAA0746 


23231 


AB018289.1 


15 


221737_at 


GNA12 


2768 


NM.007353.1 




214651_s_at 


HOXA9 


3205 


U41813.1 




218501_at 


ARHGEF3 


50650 


NM^O 19555.1 




202747_s„at 


ITM2A 


9452 


NMJ)04867.1 




213400_s_at 


TBL1X 


6907 


AV753028 


20 


214049_x_at 


CD7 


924 


AI829961 




209374_s_at 


IGHM 


3507 


BC001872.1 




212311_at 


KIAA0746 


23231 


AB018289.1 




40489_at 


DRPLA 


1822 


D31840 




205453_at 


HOXB2 


3212 


NM_002 145.1 


25 


214551 s at 


CD7 


924 


NM_006137.2 




206660 at 


IGLL1 


3543 


NM 020070 1 




210844__x_at 


CTNNA1 


1495 


D 14705.1 




200765_x_at 


CTNNAl 


1495 


N1VL001903.1 




200764_s_at 


CTNNAl 


1495 


AI826881 


30 


214551_s_at 


CD7 


924 


NM.006137.2 




214049_x_at 


CD7 


924 


AI829961 




209191_at 


TUBB-5 


84617 


BC002654.1 




217800 s at 


NDFIP1 


80762 


NM 030571 1 




217143_s_at 


TRD@ 


6964 


X06557.1 


35 


216191_s_at 


TRD@ 


6964 


X72501.1 




219615_s_at 


KCNK5 


8645 


NMJ)03740.1 




204341_at 


TRIM16 


10626 


NM_006470.1 




201664_at 


SMC4L1 


10051 


AL136877.1 




201663_s_at 


SMC4L1 


10051 


NM_005496.1 


40 


213110_s_at 


COL4A5 


1287 


AW052179 




213844_at 


HOXA5 


3202 


NM_019102.1 




204082_at 


PBX3 


5090 


NM_006195.1 




203151_at 


MAP1A 


4130 


AW296788 




211269_s_at 


IL2RA 


3559 


K03122.1 


45 


203708_at 


PDE4B 


5142 


NM_002600.1 




210425_x_at 


GOLGIN-67 


23015 


AF164622.1 




212070_at 


GPR56 


9289 


AL554008 




205366_s_at 


HOXB6 


3216 


N1VL018952.1 




214039_s_at 


LAPTM4B 


55353 


T15777 


50 


203897_at 


LOC57149 


57149 


BE963444 




215806„x_at 


TRGC2 


6967 


M13231.1 




209813_x_at 






M16768.1 



Abnormality 

cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (clusterl5) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
CEBPalpha (cluster 4 and 15) 
CEBPalpha (cluster 4 and 15) 
CEBPalpha (cluster 4 and 15) 
CEBPalpha (cluster 4 and 15) 
CEBPalpha (cluster 4 and 15) 
CEBPalpha (cluster 4 and 15) 
CEBPalpha (cluster 4 and 15) 
CEBPalpha (cluster 4 and 15) 
CEBPalpha (cluster4 and 15) 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
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Table 39: (continued) 





Probe Set 


Gene 


Locus Link 


Accession 


Abnormality 


5 


ID 


symbol 


number 


number 








216920_s_at 


TRGC2 


6967 


M27331.1 


FLT3 


ITD 




206945_at 


LCT 


3938 


NM1002299.1 


FLT3 


ITD 




208029_s_at 


LAPTM4B 


55353 


NMJ)184Q7.1 


FLT3 


ITD 




215288_at 


TRPC2 


7221 


AI769824 


FLT3 


ITD 


10 


203373_at 


SOCS2 


8835 


NMJ)03877.1 


FLT3 


ITD 




209905_at 


HOXA9 


3205 


AI246769 


FLT3 


ITD 




215623_x_at 


SMC4L1 


10051 


AK002200.1 


FLT3 


ITD 




211144_^_at 


TRGC2 


6967 


M30894.1 


FLT3 


ITD 




220813__at 


CYSLTR2 


57105 


NMJ)20377.1 


FLT3 


ITD 


15 


208767_s_at 


LAPTM4B 


55353 


AW149681 


FLT3 


ITD 




205227_at 


IL1RAP 


3556 


NM.002182.1 


FLT3 


ITD 




209014_at 


MAGED1 


9500 


AE217963.1 


FLT3 


ITD 




206341_at 


IL2RA 


3559 


NM 000417.1 


FLT3 


ITD 




205453_at 


HOXB2 


3212 


NMJ)02145.1 


FLT3 


ITD 


20 


209392_at 


ENPP2 


5168 


L35594.1 


FLT3 


ITD 




219304_s_at 


SCDGF-B 


80310 


NM_025208.1 


FLT3 


ITD 




208798_x_at 


GOLGIN-67 


23015 


AF204231.1 


FLT3 


ITD 




211302_s_at 


PDE4B 


5142 


L20966.1 


FLT3 


ITD 




210839_s_at 


ENPP2 


5168 


D45421.1 


FLT3 


ITD 


25 


205600_x_at 


HOXB5 


3215 


AI052747 


FLT3 


ITD 




208414_s__at 
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Claims 

1. A method for producing a classification scheme for AML comprising 

the steps of: 

a) providing a plurality of reference samples, said reference samples 
comprising cell samples from a plurality of reference subjects affected by 

5 AML; 

b) providing reference profiles by establishing a gene expression profile for 
each of said reference samples individually; 

c) clustering said individual reference profiles according to a statistical 
procedure, comprising: 

10 (i) K-means clustering; 

(ii) hierarchical clustering; and 

(hi) Pearson correlation coefficient analysis; and 

d) assigning an AML class to each cluster. 

15 2. Method according to claim 1, wherein the clustering of said gene 

expression profiles is performed based on the information of differentially- 
expressed genes. 

3. Method according to claim 1 or 2, wherein the clustering of said gene 
20 expression profiles is performed based on the information of the genes of Table 

1, more preferably of Table 2. 

4. A method for classifying the AML of an AML affected subject, 
comprising the steps of: 

25 a) providing a classification scheme for AML by producing such a scheme 

according to the method of any one of claims 1-3; 
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b) providing a subject profile by establishing a gene expression profile for 
said subject; 

c) clustering the subject profile together with reference profiles; 

d) deter minin g in said scheme the clustered position of said subject profile 
5 among the reference profiles, and 

e) assigning to said AML of said subject the AML class that corresponds to 
said clustered position in case said subject profile is within any cluster 
of reference profiles, or assigning to said AML of said subject a new 
AML class. 

10 

5. A method for diagnosing AML in a subject comprising the steps of: 

a) producing a classification scheme for AML according to the method of 
any one of claims 1-3; 

b) defining cluster-specific genes for each cluster by selecting those genes 
15 of which the expression level characterizes the clustered position of the 

corresponding AML class among the various AML classes within said 
scheme; 

c) determining the level of expression of one or more of said cluster- 
specific genes in a subject; 

20 d) establishing whether the level of expression of said cluster-specific genes 

in said subject shares sufficient similarity to the level of expression that 
characterizes an individual AML class to thereby determine the 
presence of AML corresponding to said class in said subject. 

25 6. Method according to claim 5, wherein said cluster-specific genes 

comprise a set of 1 to 3000 genes of the genes of table 1, more preferably 1 to 
600 genes of the genes of table 1, still more preferably 1 to 50 genes of the 
genes of table 1. 
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7. Method according to claim 5, wherein said cluster-specific genes 
comprise a set of 1 to 600 genes of the genes of table 2, still more preferably 1 
to 50 genes of the genes of table 2, and even more preferably 1 to 25 genes of 
the genes of table 2. 

5 

8. Method according to claim 5, wherein said cluster-specific genes are 
selected from the genes of Table 3. 

9. A method of determining the prognosis for an AML affected subject, 
10 said method comprising the steps of: 

a) providing a classification scheme for AML by producing such a scheme 
according to the method of any one of claims 1-3; 

b) determining the prognosis for each AML class in said scheme based on 
clinical records for the AML subjects comprised in said class; 

15 c) establishing the AML class of an AML affected subject by diagnosing 

AML in said subject according to any one of the methods 5-8 or by 
classifying the AML in said subject according to a method of claim 4, 
and 

d) assigning to said subject the prognosis corresponding to the established 
20 AML class of said AML affected subject. 

10. A method of determining the prognosis for an AML affected subject, said 
method comprising the steps of: 

a) isolation of RNA from mononuclear cells of said subject; 
25 b) preparation of antisense, biotinylated RNA to the RNA of step a); 

c) hybridisation of said antisense, biotinylated DNA on Affymetrix U133A 
or U133 Plus2.0 GeneChips®; 

d) normalising the measured values for the gene set of Table 1; 

e) clustering the obtained data together with the reference data, obtainable 
30 from (www.ncbi.nlm.nih.gov/geo. accession number GSE1159); and 
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f) determining the prognosis on basis of the subgroup/cluster to which the 
data of the subject are clustering. 

11. Classification scheme for AML, said scheme comprising a plurality 
5 of distinct AML classes that are differentiated on the basis of similarity- 
clustering of gene expression profiles obtained from a plurality of reference 
subjects affected by AML. 

12. A method of detecting an AML-associated transcript in a cell from a 
10 patient, the method comprising contacting a biological sample from the patient 

with a polynucleotide that selectively hybridizes to a sequence at least 80%, 
preferably at least 95% identical to a sequence as shown in Table 1, 2 or 3. 

13. Method according to claim 12, wherein said polynucleotide 

15 selectively hybridizes to a sequence at least 95% identical to a sequence as 
shown in Table 1, 2 or 3. 

14. Method according to claim 12, wherein said polynucleotide 
comprises a sequence as shown in Tables 1 or 2. 

20 

15. Method according to any one of claims 12-14, wherein said biological 
sample is a tissue sample. 

16. Method according to any one of claims 12-15, wherein the biological 
25 sample comprises isolated nucleic acids, e.g., mRNA. 



17. Method according to any one of claims 12-16, wherein the 

polynucleotide is labeled, e.g., with a fluorescent label. 
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18. Method according to any one of claims 12-17, wherein the 
polynucleotide is immobilized on a solid surface. 

19. Oligonucleotide probe capable of hybridizing under stringent 

5 conditions to one or more of the AML-associated genes selected from Table 1, 
preferably to one or more of the genes selected from Table 2, more preferably 
to one or more of the genes selected from Table 3. 

20. Oligonucleotide microarray comprising at least 1, preferably at least 
10 2, more preferably at least 25, still more preferably at least 100 oligonucleotide 

probes according to claim 19. 

21. Kit-of-parts comprising an oligonucleotide microarray according to 
claim 20 and means for comparing a gene expression profile determined by 

15 using said microarray with a database of AML reference expression profiles. 
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Figure 3 
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Figure 4 
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Figure 5 
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Figure 6 



WO 2005/080601 



7/27 



PCT/NL2005/000134 




Figure 7 
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Figure 8 
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Figure 9 
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Figure 10 
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#!/usr /bin/perl 
use strict? 

#Correl Display 1 6_l.pl e , 

^Designed to take the CVS formatted exported file from OmniViz and produce a nice PNG 

#image similar to that on the screen in OmniViz 

#New in Version 1.1: 

# Inclusion of clinical data ! ; 

$1=1?°' #Do not use output buffer - print cliag immediately 

trtttrtrtrlrTTtttrtrtt trlrlMMrtriTtrTnnrirTr 

#Global Variable decision area: 

my %Conf ig; #Main Configuration hash. 

my $Top_Color=0 ; , . . 

#my $Block_Size - 10; #The size (in Pixels) of each block. 

#Pile names : Hard Wired in version 1_1 1 . 

#my $Clinical_Data_File « B - /Klinischdata_AML.csv« ; #The name of the Clinical 

Datafile (Comma delimited format) . 

#my $Output_Pile = "Output. png"; #Name of the 

final generated image. 

#Other parameters : ... _ 

#my $Block_Lines - "F" ; ^Whether to draw lines round the (inside) of 



the blocks 



#NB: Reduces colored area by 1 pixel in both 



dimensions 

#my $Draw Key F - n T" ; #Should a Key be prepared? 



#The number of intervening colors ±n the 'Strip' 
#Assumed minmum of correlation data 
ttluy ,, iaAlwU u, - #Assumed minmum of correlation data 

#my $Scale = 5; #The multiplication factor for relative to $Block_Size 

of the Blocks in the Color Stripe 



#my $Color_Strips = 40 

#my $Minimum = -1 

#my $Maximum - +1 



######################## 

Load_Configuration () ; #Load configuration from STDIN 

########################File acceptance testing######################## 
$Config{Correlation_File} = shift ©ARGV; #Pull filename from ARGV 

$Config{Output_File} = shift ©ARGV; 

if ({$Config{Correlation_File} eq "") or I (-e $Config{CorrelationFile} ) ) #Check file 
exists (and is not blank!) . 

{die "Please enter valid Correlation file name: \n' «, $Conf ig{Correlation_File) , 
Appears to be invalid\ri";} 
if ($Config{Output_File} eq »") 

{warn "Output filename not specified: defaulting to 'Output. png' (all previous files 
of same name will be over written) Hit !!!Ctrl-C!Ii NOW to avoid\n«;} 



open IP_FILE, $Config{Correlation_File} or #Open input file or exit with error 

die "Cannot open 1 " , $Conf ig{Correlation_File} , » « \n for some reason\n"; 

################W#####Declare useful variables#############«######## 

ray ©IDs; #Global - for when we find them. 

my $Row=0; #Need this for later when loading data. 

my $Max_Col=-l; #Used more as a security check than actually in processing, 

my ©Matrix; #Main Matrix loaded. ^ „„ 

my %Patient_ID; #Hash array to store the patient IDs : Used, to linke the CC & 

Clinical data 

########################Load data from Correlation Matrix f ile######################## 
while (<IP_FILE>) 

chomp ( ) ; #Reraove end of line char 

$_ «~ s/[\n\r]//g; 

if ($ eq "") {next;} #In case there are any blank lines 

unless (A,/) {die "Errr. There is a distinct lack of commas on this line... of the 
Correlation_File: »» , $Conf ig{Correlation_File} , " ' : \n* » , substr ($_,0,20) ,» »\n";} 

my ©Fields = split (",",$_); #Split on Commas (it is a Comma delimited file); 

if (/^Variables/) #Ie. The first line with the "names" of the 

rows/colums . 

shift ©Fields; #Strip the 'Variables' part off. 

Figure 15a 
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# print " ©Fields \n n ; 

©IDs = ©Fields; #Take of copy of the 1 ©Fields' Array which is Locally 

scoped 

next; #Skip to next line 
} 

my $Patient_ID = shift ©Fields; #Strip the 'Patient' part off the front of each 

line. 

# print "D: Loading CC data for patient ID: ' $Patient_ID» \n n ; 
$Patient_ID{$Row} - $Patient_ID; 

if ($Patient_ID =~ m/b$/) 

{ 

print "D: Detected 'b' suffix Patient: ' $Patient_ID' Corrected to : " ; 
$Patient_ID =~ s/b$//; 
print » ^PatientJED'Xn 0 ; 
} 

if ($#Fields != $Max_Col) #Check consistent number of Coloums reported 

{ 

if ($Max_Col «= -1) 
{ 

$Max_Col = $#Fields; #Wasteful to do this every time., 
print "D: Setting Max_Col to: >$Max aa Col • \n B ; 

} 

else 

{ 

print "D: Warning: Number of Coloums Deviation: Row »$Row« (has 
»$#Fields' coloums, previous ones had 1 $Max_Col 1 \n M ; 



foreach my $C_Col (0 . . $#Fields) 
{ 

$Matrix[$Row] [$C Col] = $Fields[$C Col]; 
} 

$Row++; 

} 

print "D: Matrix is: [Rows x Coloums] : $Row x $Max_Col\n"; 

print »D: Or to put it another way: ",$#Matrix, 0 x » , $#{$Matrix [0] } , "\n" ; 

print »D: Matrix Test cell » 0,0 « $Matrix[0] [0] \n D: Matrix Test cell l f 0 = $Matrisc[l] [0] 

D: Matrix Test cell 303,303 = $Matrix [302] [302] \n« ; 

print "D: We are using clinical data file: »$Conf ig{clinical_pata_File} ' \n B ; 
open CLIN_FILE, $Conf ig{Clinical_Data_File} or. 

die "Cannot open clinical datafile: ' * , $Conf ig{Clinical_Data__File} , ■ ' for some 
reason\n n ; 

my $Clinical_Data_Col_Header_Text_l ; 

my $Clinical_Data_Col_Header_Text_2 ; 

my $Clinical_Data_Col_HeaderJText_3 ; 

my $Clinical - Data__ Col_Header_ Text_4; 

my $Clinical_pata_Col_Header_Text_5 ; 

my $Clinical_Data_Col_Header_Text_6 ; 

my $Clinical_Data_Col_Header_Text_7 ; 

my $Clinical_pata_Col_Header_TextJJ; 

my $Clinical_Data_ColJKeader_Text_9; 

my $Wanted_Header_Col_Index_l; 

my $Wanted_Header_Col_Index_2 ; 

my $Wanted_Header_Col_Index_3 ; 

my $Wanted_Header_Col_Index_4 ; 

my $Wanted_Header_Col_Index_5 ; 

my $Wanted_ Header_Col_Index_6 ; 

my $Wanted_Header_Col_IndexJ7 ; 

my $Wanted__Header_Col2lndex_8 ; 

my $Wanted_Header_Col_Index_9 ; 

my %Classif ication_l; 

my %Classif ication_2 ; 

my %Classif ication_3 ; 

my %Classif ication_4 ; 

my %Classif ication_5 ; 

my %Classif ication__6 ; 

my %Classif ication_7 ; 

my %Classif ication_8 ; 
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my %Classif ication_9 ; 
while (<CLIN_FILE>) 

chomp ()i #Death to New Line characters 1 <;-) 

unless (A,/) {die "Errr. There is a distinct lack of commas on this line... of the 

Correlation File: 1 ■ , $Conf ig{Correlation_File} , ■ » :\n» substr ($_,0,2O),« '\n»;} 

my fields * split (",",$J; 

if (/^Volgnummer/) #Match the Header line: 
{ 

print «D:'$_«\n«; 

# @Clinical_Data_Col_Headers = ©Fields; #x.e. 311st copy the comma-splat 

line 

#Run through all column headers to find the index of the one we are looking for: 
foreach my $C_Column (0.. scalar (©Fields)) 

If ($Fields[$C_Coluran] eq $Conf ig{Header_Col_l} ) #Scan across the 

header line for column we want #1 

{ #Whoppie! Found the one we want I 

$Wanted_Header_Col_Index_l = $C_Column; 

$ClinicalJData_Col_Header_Text_l = $Conf ig{Header_Col_l) ; 

#Only now will we add it. 

print "D: Found the Coloumn [1] in the header we are looking 

for!: Index is: 1 $Wanted_Header Col_Index_l ' \n" ; 

next; #There is (we assume) only one unique coloumn name... 

if ($Fields[$C_Column] eq $Conf ig{Header_Col_2} ) #Scan across the 

header line for column we want #2 

{ #Whoppie! Found the one we want" 

$Wanted_Header_Col_Index_2 » $C_Column; 

$Clinical_Dataj:olJIeaderTextJ2 = $Conf ig{Header_Col_2} ; 

#Only now will we add it. . 

print M D: Found the Coloumn 12] in the header we are looking 
fori: Index is: ' $Wanted_Header_Col_Index_2 » \n« ; 

$Clinical_Data_Col_Header_Text_2 =~ s/,/\./g; #Sometimes 
being Dutch is cute, othertimes its just plain annoying. . .Ja? 

next; #There is (we assume) only one unique coloumn name — 

if ($Fields [$C_Column] eq $Conf ig{Header_Col_3} ) #Scan across the 
header line for column we want #1 

{ #Whoppiei Found the one we want! 

$Wanted_Header_Col_Index_3 ■ $C_Column; 

$Clinical_Data_Col_Header_Text_3 - $Conf ig{Header_Col_3} ; 

#Only now will we add it. 

print n D: Found the Coloumn [3] in the header we are looking 
fori: Index is: ' $WantedJKeader Col__Index__3 1 \n» ; 

next; #There is (we assume) only one unique coloumn name... 

if ($Fields[$C_Column3 eq $Conf ig{Header_Col_4}) #Scan across the 

header line for column we want #1 

{ #Whoppie! Found the one we want! 

$Wanted_Header_Col_Index_4 = $C_Coluran; 

$Clinical_Data_Col_Header_Text_4 = $Conf ig{Header_Col_4} ; 

#Only now will we add it. 

print "D: Found the Coloumn [4] in the header we are looking 
fori: Index is: ' $Wanted_Header_Col_Index__4 » \n n ; 

next; #There is (we assume) only one unique coloumn name... 

if ($Fields[$C_ColumnJ eq $Conf ig{Header_Col_5}) #Scan across the 

header line for column we want #1 

{ #Whoppie! Found the one we want! 

$Wanted_Header_Col_Index_5 « $C_Column; 

$Clini cal JData_Col_Header_Text_5 = $Conf ig { Header_Col_5 } ; 

#Only now will we add it. 

print M D : Found the Coloumn [5] in the header we are looking 
for 1 : Index is : ' $Wanted_Header_Col_Index_5 • \n M ; 

next; #There is (we assume) only one unique coloumn name. . . 

if ($ Fields [$C_Column] eq $Conf ig{Header_Col_6}) #Scan across the 

header line for column we want #1 

{ #Whoppie! Found the one we want! 

$Wanted_Header_Col_Index_6 = $C_Column; 
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$ClinicalJData_Col_Header_Text_6 = $Config{Header_Col_6} ; 
#Only now will we add it. 

print n D: Pound the Coloumn t6] in the header we are looking 
for ! : Index is : ' $Wanted_Header_Col_Index_6 1 \n" ; 

next; #There is (we assume) only one unique coloumn name... 

if ($Fields[$C__Column] eq $Conf ig{Header_Col_7} ) #Scan across the 
header line for column we want #7 

{ #Whoppie! Found the one we wantl 

$WantedJHeader_Col_Index_7 = $C_Column; 

$Clinical_Data__Col_HeaderJText_7 = $Conf ig{Header_ColJ7} ; 
#Only now will we add it. 

print n D: Pound the Coloumn [7] in the header we are looking 
fori: Index is: • $Wanted_Header_Col_Index_7 ' \n n ; 

next; #There is (we assume) only one unique coloumn name... 
} 

if ($Fields [$C_Coluran] eq $Conf ig{Header_Col_8} ) #Scan across the 
header line for column we want #7 

{ #Whoppiel Found the one we want! 

$Wanted_Header_Col_Index_8 = $C_Column; 

$ClinicalJDat a _Col_Header_Text_8 = $Conf ig { Heade r_Col_8 } ; 
#Only now will we add it. 

print "D: Found the Coloumn [8] in the header we are looking 
for I : Index is : 1 $Wanted_Header_Col_ Index_8 1 \n B ; 

next; #There is (we assume) only one unique coloumn name... 

if ($Fields[$C_Column] eq $Conf ig{Header_Col_9} ) #Scan across the 
header line for column we want #7 

{ #Whoppie! Found the one we want! 

$Wanted_Header_Col_Index_9 = $C_Column; 

$C1 inical_pat a_Col_Header_Text__9 = $Conf ig { Header_Col_9 } ; 
#Only now will we add it. 

print n D: Found the Coloumn [9] in the header we are looking 
for! : Index is : » $Wanted_Header_Col_Index_9 1 \n" ; 

next; #There is (we assume) only one unique coloumn name... 

} 



} 

if ($Clinical_Data_Col_Header_Text__l eq no ) #I.e., nothing was set... 
{die tt Opps.\nI was looking for the column header: 
» '• , $Conf ig{Header_Col_l} , « • in the clinical data file : "' , $Conf ig{clinical_Data_File} , " 1 \nl 
didn't find it!\nWhat I did find was: ' ",join (" ; " , ©Fields) , " ' if that helps. . .\n"; } 

if ($Clinical_Data_Col_Header_Text_2 eq wn ) #I.e. f nothing was set 

{die B Opps.\nI was looking for the column header: 
"»,$Config{Header_Col_2}, n » in the clinical data file: ' » , $Conf ig{Clinical_Data_File} , \nl 
didn't find it!\nWhat I did find was: ,n ,join (» ; « , ©Fields) , »' if that helps ... \n» ; } 
if {$Clinical_Data_Col_Header_Text_3 eq WM ) #I.e., nothing was set... 
{die "Gpps.\nl was looking for the column header: 
' n ,$Config{Header_ColJ3}," ! in the clinical data file: 1 " , $Conf ig{Clinical_Data_File} , » ' \nl 
didn't find it!\nWhat I did find was: ,n ,join (»;", ©Fields) , " • if that helps ... \n n ; } 
if ($Clinical_Data_Col_Header_Text_5 eq nn ) #I.e., nothing was set... 
{die n opps.\nI was looking for the column header: 
1 «,$Config{Header_Col 5},°' in the clinical data file: » » , $Conf ig{Clinical_Data_File} , n » \nl 
didn't find itl\nWhat~I did find was: "\join («;\ ©Fields) , » ' if that helps. . .\n»; } 

if {$Clinical_Data_Col_Header_Text_7 eq n ") #I.e., nothing was set... 
{die "Opps.\nI was looking for the column header: 
, « / $Config{Header_Col_7},' 1 ' in the clinical data file: • ■ , $Conf ig{Clinical_Data_File} , "' \nl 
didn't find itl\nWhat I did find was: ,n ,join (»;», ©Fields) , »' if that helps ... \n n ; } 

if ($Clinical_Data_Col_HeaderJText_B eq "") #Z.e. f nothing was set... 
{die "OppsAnl was looking for the column header: 
,n ,$Config{Header_Col_8}, »' in the clinical data file: « n , $Conf ig{Clinical_Data_File} , " " \nl 
didn't find it!\nWhat I did find was: ,n ,join (";", ©Fields) , B ' if that helps ... \n» ; } 

if ($Clinical_Data_Col_Header_Text_9 eq "") #I.e., nothing was set... 
{die n Opps.\nI was looking for the column header: 
,n ,$Config{Header_Col_9}, ni in the clinical data file: '", $Conf ig{Clinical_Data_File} , " l \nl 
didn't find it!\nWhat I did find was: '»,join ( w ©Fields) , n » if that helps ... \n" ; } 
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next; #we have found the Coloumn that we are looking for... so skip 

to next line. 

# print »D: Loading Clinical Classification for Patient:: ^Fields [0] 1 this 
is: '$Fieltet$Wanted_Header_Col IndexjL] ■ & : ' $Fields [$Wanted_Header_Col_Index_23 1 &: 
•$Fields[$Wanted Header_Col_Index_3] » &: ' $Fields [$Wanted_He<ader_Col_Index_4] ' &: 
'$Fields[$Wanted>eader_ColIlndex_5l '\n«? #The first field contains the header 
patient ID. . . 

# if (exists $Classification{$Fields[$Wanted - Header__Co3__Index} }) 

# {#we already have one of these I 

# die "Error! Patient IDs are not unique 1 \nThi as one 
•^$Classification{$Fieldst$WantecLHeader - _Col_Index3}, B, fouaid for the 2nd time!"; 

$Classification_l{$Fields[Oj } = $Fields [$WantedJJeader_Col_Index_ll ; 
$Classification_2{$Fields[0] } = $Fields [$Wanted_Header_Col_Index__2] ; 
$Classification_3{$Fields[0] } = $Fields [$Wanted_Headear_Col_Index_3] ; 
$Classification_4{$Fields[03 } = $Fields [$Wanted_Header_Col_Index__4] ; 
$Classification_5{$Fields[0] } « $Fields [$Wanted_Heade3r_Col_Index_5] ; 
$Classification__6{$Fields[0] } = $Fields [$Wanted_Header_Col_Index_6] ? 
$Classification_7{$Fields[0] } - $Fields [$Wanted_Header_Col_Index_7] ; 
$Classification_8{$Fields[0] } = $Fields [$WantedJIeadear_Col_Index_8] ; 
$Classification_9{$Fields[0] } = $ Fields t$Wanted_Header_Col_Index_9] ; 

# push ©Classification, $Fields [$WantedJIeader_Col_Indesx] ; #We know which column we 
want : so just add this one . . . 

######«##########«######Frepare colors####################*«= ## f 

#$lmage ~> f illedRectangle <$xl, $yl, $x2+20*$Catergory+$Con.f ig{Block_Size} , $y2, 
$Block_color) ; 

#This last expression is so that all the bars will fit on! The 800 is a guess! 

my $Width - $Config{Block_Size} * $Row + ($Conf ig{Block_Siz& } + $Conf ig{Graph_Space} * 8); 

my $Height = $Config{Block_Size} * $Max__Col; 

#Create Image canvases & Allocate basic colors to them: 

my $lmage « new GD: : Image ($Width , $Height) ; *f=Create main image 'Canvas' 

my $White = $Iraage -> colorAllocate (255,255,255); #Set first color (also background 
color!) 

Top_Color Print () ; 

#my $Blue~= $Image -> colorAllocate (0,0,255); tf=Allocate color 'Blue'; 

#my $Red = $Image -> colorAllocate (255,0,0); #=Allocate color 'Red'; 

my $Black= $Image -> colorAllocate (0,0,0); #Allocat«a color 'Black'; 

Top Color Print (); . 

my $Col_J3tripeJWidth = $Conf ig{Block_Size} * $Config{ Scale) * ($Conf ig{Color_Stnps}+l) ; 

my $Col_Stripe Height = $Config{Block_Size} * $Config{ Scale} ; 

print »D: Color Stripe will be ($Col_Stripe_Width x $Col_Str-ipe_Height) \n" ; 

my $ColorJ3tripe_IMG = new GD : : Image ($Col_Stripe_Width, $Col__Stripe_Height) ; 

$Color_StripeJEMG -> colorAllocate (255,0,255); #Set first color (also background 

color! ) 



my $Title Bar = new GD:: Image ($Width ,100); 

$Title Bar -> colorAllocate (255,255,255); #Set first colorr (also background color!) 
#my $Blue = $Image -> colorAllocate (0,0,255); *f=Allocate color 'Blue',- 

#my $Red = $Image -> colorAllocate (255,0,0); tf=Allocate color 'Red' ; 

$Title_Bar -> colorAllocate (0,0,0); #Allocate color 'Black'; 

my $Patient_IDs « new GD : : Image (400, $Height) ; 

$PatientJCDs -> colorAllocate (255, 255, 255) ; #Set first colorr (also background color!) 

#my $Blue = $Image -> colorAllocate (0,0,255); tf=Allocate color 'Blue'; 

#my $Red « $Image -> colorAllocate (255,0,0); #=Allocate color 'Red'; 

$PatientJTOs -> colorAllocate (0,0,0); #Allocat« color 'Black'; 

#my $lmage = new GD: : Image (1000,100); #HW: For testing Color Stripe... 

my @Color_Stripe ; 

#Colors run: Full Blue - Partial Blues - Full White - Partia.1 Reds - Full Red 
print "D: Allocate 'Blues' : \n"; 

foreach my $C_Color (0 . . <$Config{Color_Strips}/2-l) ) if=Run: Full Blue to one level 

below white 

printf ("%3i ■ , $C_Color) ; 
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my $Blue_level = 255/ ($Conf ig{Color_Strips}/2) *$C_Color; #The (complex) 
calculation for the color level 

print "D: Allocating Color: Bluejlevel = 1 $Blue_level 1 \n n ; #works for the 

red as well but without the "255- " part 

push @Color_Stripe , $Image -> colorAllocate ($Blue_level, $Blue__level , 255) ; 

# $Color_Stripe_IMG -> colorAllocate (255, $Blue__level , $Blue_level) ; 

Top_Color_Print ( ) ; 

#print "D: $#Color_Stripe , @Color_Stripe\n" ; #Note down 

the index of the color just allocated in a 'look-up 1 table 
#print "D: Allocating White: < As mid point > n ; 

push @Color_Stripe, $Image -> colorAllocate (255,255,255); #The 'White' is fixed. 
#$Color_Stripe_IMG -> colorAllocate (255,255,255); 
#Top_Color_Print () ; 

#print "D: $#Color_S tripe , ©Color_Stripe\n n ; 
print "\nD: Allocate 'Reds': \n"; 

foreach my $C_Color (1 . . ($Conf ig{Color_Strips}/2) ) #Run: one above 'white' to full red 
{ 

print f («%3i ■ , $C_Color) ; 

my $Red__level =* 255 - 255/ ($Conf ig{Color_Strips} /2) *$C_Color; 
print °D: Red_level = 1 $Red_level ' \n n ; 

push @Color_Stripe, $Image -> colorAllocate (255 , $Red_level, $Red_level) ; 

# $Color_Stripe_IMG -> colorAllocate (255, $Red_level, $Red__level) ; 

# Top_ColorJ?rint() ; 
} 

print B \n"; 

#print "D: $#Color_Stripe , @Color_Stripe\n n ; 
print "D: Strip Colors » '©Colo^Stripe'Xn 0 ; 

########################Build array image################### 
#Build array 

ray $Range=sqrt ( ($Config{ Maximum} - $Config {Minimum} ) ** 2); #Ok, so we know that for 

Pearson CC it will be 2 

my $BINS = $#Color_Stripe +1; 

my $Bin_width= $Range / $BINS; 

print "D: Possible BINS = '$BINS'; For Range « '$Range', so each bin is: ' $Bin - width l 
wide\n M ? 

print n D: Building Array :\n"; 
print n D: n ; 

foreach my $row (0 . .$#Matrix) #Cycle through ail rows 

{ . 

foreach my $col (0 . . $Max_Col) #Cycle through all coloumsn 

if ($row.== $col) {last;} 

ray ($xl, $x2 , $yl, $y2, $color) ; #Declare Intermediate variables 

my $value = $Matrix [$row] [$col] - $Config {Minimum } ; #Re-center the 

data scale to +ve 

# print 11 D: value « ' $value' " ; 

#Calculate the color required using the same indices as lodged @Color_Stripe (NB: 
Color_Stripe need not exist by this stage: OPTIMISES AWAY?) 

$color = int ($value / $Bin_width) +1 +1; #The extra '+1' is becaa 

# print "\nD: Matrix Color = $color, \n" ; 

# $bin = int ($value 1) * (1/ $Color_Strips +1) ; 

# print "D: Bin = ' $color '\n"; 

if ( $color >= $BIMS) {$color = $BINS;} 

$xl = $Conf ig{Block_Si2e} * $col; $x2 = $xl + $Config{Block_Size}-l; 
#Top left to Bottom right of a square 

$yl = $Config{Block_Size} * $row; $y2 = $yl + $Config{Block_Size}-l; 

# die "HIT BLOCK"; 

# print "D: xl = $xl, x2 * $x2 ; yl = $yl ; y2 = $y2\n»; 

if ($Patient_ID{$row} eq $Conf ig{Marked_Patientj ) # print °D: value = 

# $ value • \n» ; 

{$color=$Black;} 

$Image -> filledRect angle ($xl, $yl, $x2, $y2, $color) ; #Actually draw 

the square at the correct location 

# $Image -> rectangle ($xl, $yl, $x2-l, $y2-l, $Black) ; #Outline the square 

} 

printf C*5i »,$row); #Just a counter printed to the screen / stream. 

# die "HIT BLOCK\n»; 
} 
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print B \n" ; . 

if ($Config{Block_Lines} eg «T") #Did the user request lines? 

Draw Lines_on_Image ( ) ; 
} 

my $Classes; my $Class_Lowest_Color ; 

if ($Config{Mark_Patient_Data} eq n Y n ) 

($Class_Lowest_Color, $Classes) = Mark_PatientJData {) ; 

print n D: Classes Returned = ^Classes'; number of colors needed: 
• » , $Class_Lowest _Color, tt • \n" ; 

#my $Classification_StripeJDMG = new GD: : Image ($Conf ig{Block_Size} * $Classes * 
$Config{ Scale}, $Conf ig{Block_Size} * $Config {Scale} ) ; 

Invoke Draw_Key () if necessary 

if ($Config {Draw_Color_S tripe} eq n T B ) 
{ 

Draw_Color Stripe () ; 
} 

#Combine the images and write them out: 

my $Parent_Image = new GD:: Image ($Width + 100, $Height + 200); #Create final 

image 1 Canvas 1 into which others are merged . _ 

ray $White » $Parent_Image ~> colorAllocate (255,255,255); #Set first color (also 

my C $Black d ^^Parent^Image -> colorAllocate (0,0,0); #Formally allocate color 

1 Black' 

my $Patient ID Width » 250; ^ a . 

$Parent__Imaie -> copy ($Image, $Patient_ID_Width, 100, 0 f 0, $Width, $Height) ; #Merge the 
main heat-map / Patient Data. t ^. 

$Parent_Image -> copy ($PatientJtDs, 0,100, 0,0, $Patient_ID_Width, $Height) ; #Merge the 

Patient IDs . 
$Parent Image -> copy ($Color_Stripe_IMG, ($ Width - $Col_StripeJttLdth) /2 + 
$Patient_JED_Width, $Height + 100 + 100 - $Col_Stripe_Height, 0, 0, $Col_Stripe_Width, 
$Col_Stripe_Height+l) ; 

$Parent Image -> stringTTF ($Black, « ./fonts/arial .ttf " , 30, 0, 

~ ($Width - $Col_Stripe_Width) /2 + $Patient_ID_Width - 40, 

$Height + 100 + 40 + ($Conf ig{BlockJ3ize} * $Config {Scale } ) /2, 
«-l»); 

$Parent_Image -> stringTTF ($Black, » . /fonts/arial . ttf 0 , 30, 0, 
$Width / 2 + 100 - 10, 

$Height + 100 + 40 + ($Conf ig{Block_Size} * $Config {Scale } ) /2, 
"0") ; 

$Parent Image -> stringTTF ($Black, ■ ./fonts/arial .ttf " , 30, 0, 

($Width - $Col_Stripe_Width) /2 + $Patient_ID_Width + 

$Col Stripe Width , t , . ^ _ . _ . _ /J4 

$Height + 100 + 40 + ($Config{Block_Size} * $Config{ Scale}) /2, 

«+l») ; 

my $xl=0; 

$Title_Bar -> stringTTF ($Black, n . /fonts/arial .ttf n , 30, 0, 

$xl, 90, n FAB" ) ; 
$xl « $xl +$Config{Graph_Space}; 

$Title_Bar -> stringTTF ($Black, "./fonts/arial. ttf", 30, 0, 
$xl, 90, M WBC); 

$xl = $xl +$Conf ig{Graph_Space} ; 

$Title_Bar -> stringTTF ($Black, «. /fonts/arial. ttf n , 30, 0, 
$xl, 90, "FLT3 ITD"); 

$xl = $xl +$Config{Graph_Space}; 

$Title_Bar -> stringTTF ($Black, ■ ./fonts/arial. ttf", 30, o, 
$xl, 90, M OS n ); 

$xl = $xl +$Config{Graph_Space}; 

$Title_Bar -> stringTTF ($Black, « ./font s/arial. ttf 30, 0> 
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$xl, 90, n EFS n ) ; 
$xl = $xl +$Config{Graph_Space} ; 

$Title_Bar -> stringTTF ($Black, " . /f onts/arial . ttf » , 30, 0, 
$xl r 90, "EVTl"); 

$xl = $xl +$Conf ig{Graph_Space} ; 

$Title_Bar -> stringTTF ($Black, n ./f onts/arial. ttf ■ , 30, 0, 
$xl, 90, "CEBP mutant u ) ; 



$Parent_Image -> copy ($Title_Bar, $Patient ID_Width, 0, 
0, 0, $Width, 100); 

print "Just to remind you: the image created will be : 1 H , $Conf ig{Output_File} , n ' (you can 
alter the default by using 2nd command line argument) \n" ; 

$Parent_Image -> stringTTF ($Black, » ./f onts/arial. ttf ", 50, 3.142 / 2, 
$ Width - 100, 
$Height , 

"Orginal Correlation File: »$Conf ig{Correlation_File} » ") ; 
$ParentJEmage -> stringTTF ($Black, B ./f onts/arial .ttf " , 50, 3.142 / 2, 
$Width - 40, 
$Height , 

"This Image is: 1 $Conf ig{Output_File} 1 ") ; 



binmode OUTPUT; 

open OUTPUT, ">$Conf ig{Output_File} ■ or die "Cannot open output file: 1 n , 
$Conf ig{Output_File} , " ' \n n ; 

print OUTPUT $Parent_Image -> png {) ; #Thankfully 001 The difficult bitl 

close OUTPUT; #Will close anyway upon program exit 



# 
# 
# 
# 
# 

#Subroutines only below here .... 
# 

#tf jfifr ik A jH HMi m iilii.il ilililllililii itiliill.fl.lt 
tr trtr WW WW WW II U tf WW If H WW Wif W TrtrTr If WW 

#########SUB START 

sub Draw_Lines_on_Image { 

print "D: Ok, You wanted lines \n" ; #Guess so 

my $x_max = $Conf ig{Block_Size} * $Max_Col; #Pre- calculate the right-hand edge 

my $y_raax « $Conf ig{Block_Size} * $Row; #Pre- calculate the bottom edge. 

print °D: (Horizontal): a ; 

f oreach my $row ( 0 . . $Row) #For all rows 

{ 

my $y ■ $Conf ig{Block_Size} * $row; #Calculate the »y» position 
$ Image -> line (0, $y, $x_max, $y, $Black) ; #Draw Horizontal Line 

# printf ("%5i «,$row); 
} 

print "\n"; 

print "D: (Vertical): » ; 

. f oreach my $col (0..$Max Col) #For all colourans 

{ ■ " 

my $x « $Config{Block_Size} * $col; #Calculate the 'x' position 
$Image -> line ($x, 0, $x, $y_max, $Black) ; #Draw Vertical Line 

# printf («%5i » f $col); 
} 

print «\n"; 
) 



#########SUB START 

sub Draw__Color__Stripe { 



Figure 15h 



WO 2005/080601 PCT/NL2005/000134 

21/27 

ray $White = $Color_Stripe_IMG -> colorAllocate <255,0 r 255); #Set first color (also 

background color I) 

ray $Black * $Color_Stripe_IMG -> colorAllocate (0,0,0); #Allocate color Black 

print n D: Color Stripe image is: ' $Col_Stripe_Width x $Col_Stripe_Heigtit 1 \n" ; 
$Color_Stripe_IMG -> rectangle (1,1, $Col_Stripe_Width -1, $Col_Stripe_Height-l, $Black) ; 
#my $lmage = new GD: : Image (1000,100); #HW: For testing Color Stripe... 

#my ©ColorjStripe 

#Colors run: Full Blue - Partial Blues - Full White - Partial Reds - Full Red 
#print W D: Allocate 'Blues': \n n ; 

my @Color_Stripe_Bar ; 

#Colors run: Full Blue - Partial Blues - Full White - Partial Reds - Full Red 
print "D: Allocate 'Blues': \n"; 

foreachmy $C_Color (0 ($Config{Color_S trips }/2-l) ) #Run: Full Blue to one level 

below white 
{ 

printf ("%3i " , $C_Color) ; 

my $Blue__level * 255/ ($Conf ig{Color_Strips}/2) *$C_Color; #The (complex) 
calculation for the color level „ 

# print U D: Allocating Color: Blue_level = ' $Blue_level ' \n» ; #works for the 
red as well but without the "255- " part 

push @Color_StripeJBar, $Color_Stripe_IMG -> colorAllocate 
($Blue_level, $Blue_level , 255) ; 

print »D: Color_Stripe_Bar : , | @Color_StripeJ3ar | i.e. has: $#ColorJ3tripe_Bar +1 
divisions\n" ; 

#print "D: $#Color_Stripe , @Color_Stripe\n" ; #Note down 

the index of the color just allocated in a 'look-up' table 
#print "D: Allocating White: < As raid point > n ; 

push @Color_Stripe_Bar, $Color_Stripe_IMG -> colorAllocate (255,255,255); #The 'White' is 
fixed. 

print "D: Color_Stripe_Bar : , | @Color_Stripe_Bar | i.e. has: $#Color_Strape_Bar +1 
divisions\n" ; 

#print "D: $#Color_Stripe , @Color_Stripe\n« ; 

print "\nD: Allocate 'Reds': \n"; ^ 

foreachmy $C_Color (1 . . ($Config{Color_Strips}/2) ) #Run: one above 'wlnte' to full red 

{ 

printf (»%3i ■ , $C_Color) ; 

my $Red_JLevel = 255 - 255/ ($Conf ig{Color_Strips}/2) *$C_Color; 

# print "D: Red_level = ' $Red_level ' \n w ; 

push @Color__Stripe_Bar, $Color_Stripe_IMG -> colorAllocate 
(255, $Red_level, $Red_level) ; 
} 

print «\n n ; 

print "D: Color_Stripe_Bar : , | @Color_Stripe_Bar | i.e. has: $#Color_Stripe_Bar +1 
divisions\n" ; 

print n D: Will use color: ■ ; 

foreach my $C_color (0. . $#Color_Stripe_Bar) 

printf ( n %3i " , $C_color) ; 

# print "D: Drawing box: ' $C_color ' \n w ; 

my $X1 = ($C_color) * $Config{Block_Size} * $Config{ Scale } ; #Account for off- 

center scale: 3,4,5.. to 0,1,2 for plotting 

my $X2 = ($C_color +1) * $Conf ig{Block_Size} * $Config {Scale } ; 

# print "D: XI « '$X1«, X2 = l $X2', "; 

#print n D: Will use color « ' $Color_S tripe [$C_color] ' , i.e. A_color: $A_color; C_color: 
$C_COlor; 

printf ("%2i n ,$C_color); 

$Colorj5tripe_IMG -> filledRectangle ($X1, 0, $X2, $Conf ig{Block_Size} * 
$Conf ig {Scale } , $Color_Stripe Bar [$C_color] ) ; 

$Color_Stripe_IMG -> rectangle ($X1, 0 , $X2-1 ( $Conf ig{Block_Size} * 
$Config{ Scale }-l,$Black) ; 

# $Color_Stripe_IMG -> stringTTF ($Black, » . /f onts/arial . ttf \ 20, 0,$X1, 20, 
$C color) ; 

} 
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#Highlight the middle part of the scale: 
my $C_color = $#Color_Stripe/2; 

my $X1 = $C_color * $Conf ig{Block__Size} ; #Account for off-center scale: 3,4,5.. to 0,1,2 
for plotting 

my $X2 o ($C_color +1) * $Conf ig{Block_Size} ; 

#$Color_Stripe_IMG -> rectangle ($X1 * $Config {Scale }, 1, $X2 * 
$Config { Scale }, $Config{Block_Size} * $Conf ig{Scale}-2, $Black) ; 

#open OUTPUT, B >Color_Stripe.png" or die "Cannot open output file: ' Col or_S tripe .png' \n" ; 

#print OUTPUT $Color_Stripe_IMG -> png () ; #Thankfully 00! The difficult bit I 

#close OUTPUT; #Will close anyway... 

} 

#########SUB START 

#sub Draw_Classif i c at ion_S tripe { 

#HEY ! This doesn 1 1 do anything 111! 

#open OUTPUT, ">Classif ication_Stripe.png" or die "Cannot open output file: 
' Classif i cat ion_S tripe .png 1 \n" ; 

#print OUTPUT $Classif ication Stripe_IMG -> png () ; #Thankfully 00! The difficult 

bit! 

tclose OUTPUT; #Will close anyway. . . 

#} 

#########SUB START 

sub Load_Configuration { 

ftThis loads configuration into the main Config hash array. Defaults are gi-ven first: 
$Config{Block_Size} = 16; #The size (in Pixels) of each block. 

#File names: Hard Wired in version 1_11 



$Conf ig { CI inical_Dat a_Fi 1 e } 

23_07_2003.csv"; #The name 

$ Config { Output_Fi le } 

final generated image. 

ftOther parameters: 

$Config {Blockjkines} 

the blocks 

dimensions 

$ Config {Draw_Color_S tripe} 
$Config { Col orjS trips} 
'Strip' 

$Config {Minimum} 
$Config {Maximum} 
$Config {Scale} 

to $Block_Size of the Blocks in 
$Conf ig{Correlation__File } 
View all clustered columnsets 
$Config{Correlation_File} 
$Conf ig { Header_Col_l } 
$Conf ig{Header__Col_2 } 
$Conf ig{Header_Col_3 } 
#$Conf ig{Header__Col_4 } 
$Config{Header_Col_5} 
$Conf ig { Header_Col_6 } 
$Conf ig{Header_Col_7 } 
$Conf ig{Header_Col_8 } 
$Conf ig{Header_Col_9 } 



= n ./csv/Tabel AML clinical and molecular data 
of the Clinical Datafile (Comma delimited format) . 

= «4850utput .png"; flOName of the 



= "F"; #Whether to draw lines round ttie (inside) of 

#NB: Reduces colored area by 1 pixel in both 

s «T"; #Shduld a Key be prepared? 
= 40; #The number of intervening colors in the 

= -It # Assumed minmum of correlation data 

= +1; #Assumed minmum of correlation data 

o 5; #The multiplication factor for relative 

the Color Stripe 

= n ./362 

. CSV" ; 

- " . /incoming/ 4 8 5genes . csv" ; 

= "FAB"; 

= "WBC"; 

= "FLT3 ITD"; 

= "FLT3 TKD n ; 

= »OS«; 

= «efs" ; 

= "EVIl"; 

= "CEBP mutant"; 

= M osi"; 



$Config{Mark_Nulls} = "SPOT"; 

$Config{MarkJ?atientJData} = "Y" ; 

$Conf ig{Marked_Patient} = "XXXXXXXXXXXXXXXXX" ; £ Inserts a black 

line to demonstrated correspondence / registery between patient CC and classification type. 

$Config{Label_Classes} = »Y»; 
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$Config{Second_Scale_Spacing} = $Config{Block_Size} * 10; #The spacing between the 

first and the second scale... *10 sets this to -130% the length of the first scale 

$Config{Low_Blood_Count} = 100? #These were set by MOM because they were "nice 

round numbers" they have no scientific justification 

$Config{Med_Blood_Count} = 150; # 

$Config{Hi_Blood_Count} = 200; # 

$Config{Blood_Count_Max} =300; # 

$Config{EFS_Max) = 166; 

$Config{OS_Max} = 166; 

$Config{Graph_Space} - 250; 

$Conf ig{Font_Size} = 15; 

#print n D: Reading Configuration Information from STDIN: \n n ; 

#my $Keys_Read=0 ; 

#my @STDIN= < STDIN > ; 

#if ($STDIN[0] eq "") {return;} 

#foreach (©STDIN) 

# ( 

# chomp () ; 

# unless (/=/) {die "Error reading cofiguration file: Pattern expected 
is : \n 1 Parameter * Value '\nWhat was found was: t $_»\n";} 

# s/ //g; #Kill all spaces 

# (my $Key , my $Value) = split («=",$_); 

# print "D: Key = ^Key' ; Value = '$ Value 1 \n" ; 

# $Keys_Read ++; 

# } 

#print "D: Finished reading config file: In total '$Keys_Read' extra parameters read\n" ; 
} 

#########SDB START 

sub Mark PatientJData { 

#Find number of Colors needed (i.e. find number of catergories: 

my $Black « $Image -> colorAllocate (0,0,0); 

my $Yellow » $ Image -> colorAllocate (255,255,0); #M6 

my $Cyan = $Image -> colorAllocate (0,255,255); #M5 

my $Maroon = $Image -> colorAllocate (176,48,96); #M4 

my $Orange = $Image -> colorAllocate (255,165,0); #M3 

my $Pink ~ $Image -> colorAllocate (255,105,180); #M2 

my $D_Green « $Image -> colorAllocate (85,107,47); #M1 

ray $Green = $Image -> colorAllocate (0,255,0); #M0 

my $Red = $Iraage -> colorAllocate (255,0,0); 

my $Sof t_Green = $Image -> colorAllocate (128,255, 128); 

my $Soft_Red = $ Image -> colorAllocate (255,128,128); 

my $Low=$Iraage -> colorAllocate (32,32,32); #12.5% Grey: Low Blood Cell count 

my $Med=$Image -> colorAllocate (128,128,128); #50% Grey: Medium Blood Cell count 

my $Hi =$Image -> colorAllocate (214,214,214); #87.5% Grey: High Blood Cell count 

foreach ray $row (0. .$#Matrix) #Cycle through all rows 

my ($xl, $yl, $x2, $y2) ; #$row; my $Y = $row; 

$xl = $Config{Block_Size} * $row; $x2 = $xl + $Conf ig{Block_Size} ; #Top left to 
Bottom right of a square 

$yl = $xl; $y2 = $yl + $Conf ig{Block_Size}-l; 

#This is the diagonals of the square 

my $x_cent « int ( ($x2 - $xl ) /2) + $xl; my $y_cent = int ( ($y2 - $yl ) /2) + 
$yl; #The center might be useful .calculation is over complex, but hey - it's standard! 

my $C_Class « $Classification_l{$Patient_ID{$row} } ; #Just a convenience 

really 

print "D: Classification of Patient ($Patient_ID{$row) ) #'$row« = ' $C_Class • \n n ; 
$lmage -> f illedRectangle ($xl, $yl, $x2, $y2, $White) #Blank blocks on 

diagongal 

#print "D: $#Color_S tripe , @Color_Stripe\n" ; #Note down 

the index of the color just allocated in a 'look-up' table 
Sprint "D: Allocating White: < As mid point >"; 



#0k! This is where the logic begins... 
#Do classification #1: FAB Type: 
if ($C_Class =~ m/Mx/) 

"~ { #Ie. A mixed system. . . 
#Draw Spot 

print ll D: Mixed classification found - drawing spot\n" ; 
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# $Iraage - > 1 ine ( $xl , $yl , $x2 , $y2 , $Black) ; 

$Image -> arc ($x__cent, $y_cent, $Config{Block_Size} , $Conf ig{Block_Size} , 0 

,360 , $Black); 

$ Image -> fill ( $x_cent , $y_cent , $Black) ; 

print "D: Diagonal block runs: $xl, $yl through center at $x_cent, $y_cent 
to: $x2, $y2\n M ; 

} * 

if ($C_Class eq "") 

{ #Ie. Missing Classification... 

print »D: Missing Classification: Drawing a C3ross\n«; 

$Image -> line ($xl, $yl, $x2, $y2, $Black) ; 

$Image -> line ($x2, $yl, $xl, $y2, $Black) ; 

# next; #Easy eh? (;-) 
} 

if ($C Class =~ m/M/ and not $C Class m/Mx/) 

"{ 

my $Block_color ; 

my $Catergory = substr ($C_Class, 1,1); 
print n D: Catergory = »$ Catergory 1 \n" ; 

# $Block_color » $Cat_bottom_color + $Catergor>r; 
if {$Catergory == 6) {$Block_color * $Yellow;} 
if ($Catergory == 5) { $Block_color = $Cyan;} 
if ($Catergory == 4) {$Block_color » $Maroon ; } 
if ($Catergory =« 3) {$Block_color = $0range;} 
if ($Catergory 2) { $Block_color = $Pxnk;} 

if ($Catergory « 1) { $Block_color - $D_Green; } 
if ($Catergory == 0) {$Block__color « $Greenr } 
print *D: Will use color: ' $Block_color 1 \n" ; 
$x2 = $xl + 20*$Catergory+$Config{Block_Size} -1; 
$Image -> f illedRectangle ($xl, $yl, $x2 , $y2, $Block_color) ; 
if ($Config{Label_Classes} eq M Y«) 
{ 

$Image -> stringTTP ($Black, " . /fonts /Courier .ttf" , 15, 0, $x2+10, 

$y2, $Catergory) ; 

} } * 

$Patient_IDs -> stringTTF ($Black, 11 . /fonts/Courier . ttf " , $Conf ig{Font_Size} , 0, 1, 
$y 2 , $ Pat i ent_ID { $ row } ) ; 

if ($Patient_ID{$row} eq $Conf ig{Marked_Patient}) #This is used to check 

the 'register 1 between the CC data and the Patient Classification. 

{ 

# my $Block_color = $Black; 

my $Catergory = substr ($C_Class, 1,1); 

print "D: Marking Patient: • $Patient_ID{$row} * using color: BIACK\n"; 
my $ Catergory = 10; 

$lmage -> f illedRectangle ($xl, $yl, $x2 + 2D * $Catergory, $y2, $Black) ; 

#Now something similar for classification #2 (Blood Cell Count) : 

$xl=$xl + $Config{Graph_Space}; #ie. give some space between the two scales 

$x2 a $xl + $Config{Block_Size} ; 

my $Blood_Count = $Classif ication_2{$Patient_ID{$rov} } ; 
print n D: Blood count = 1 $Blood_Count 1 \n M ; 
if ($Blood_Count undef) 

{ 

print "D: Missing Blood Count Classification r Drawing a cross \n 0 ; 
$ Image -> line ($xl, $yl, $x2, $y2, $Black) ; 
$Image -> line ($x2, $yl, $xl, $y2, $Black) ; 

} 

else 

my $Bar_Length = $Blood__Count / $Conf ig{Blooct_CountJMax} * 200; 
DrawJblood_ bar ($Med f $Blood_Count, $xl, $yl, $Bar_Length) ; 
} 

#$Conf ig { Blood_Count__Max} 

#Now something similar for classification #3 (FLT ITD) : 

$xl=$xl + $Config{Graph_Space}; #ie. give some space between the two scales 
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ray $FLT_Class = $Classif ication_3 {$Patient_ID{$row} } ; 

print "D: FLT3 Class = '$FLT_ClaSS» for Patient: 1 $Patient_ID{$row} » \n» ; 
if ($FLT_Class eq »") 

print "D: Missing FTL Classification: Drawing a cross \n ■ ; 

$x2 * $xl + $Config{Block_Size}; 

$Iraage -> line ($xl, $yl, $x2, $y2, $Black) ; 

$Image -> line ($x2, $yl, $xl, $y2, $Black) ; 

} 

else 

if ($FLT_Class =- tn/Pos/i or $FLT_Class =- m/Yes/i) 
{ 

$x2=$xl + 150; 

$Image -> filledRectancjle ($xl, $yl, $x2, $y2, $Sof t_Red) ; 
$Image -> stringTTF ($Black, /fonts /Courier .ttf n , 
$Config{Font_Size}, 0, $x2+10, $y2-2, n Pos M ); 

else 
{ 

$x2=$Xl + 75; 

$Image -> fill edRect angle ($xl, $yl, $x2, $y2, $SoftJ3reen) ; 

$lmage -> stringTTF <$Black, ■ ./fonts /Courier .ttf" , 
$Config{Font_Size}, 0, $x2+10, $y2-3, »Neg M ) ; 

} 1 



#Now something similar for classification #5 (OS) : 

$xl=$xl + $Config{Graph_Space}; #ie. give some space between the two scales 

$x2 = $xl + $Config{Block_Size}; 

ray $OS = $Classification_5{$Patient_ID{$row}}; 

print "D: OS «= ^OS'Xn"; 

if ($0S eq ■») 

print n D: Missing OS Classification-. Drawing a cross\n" ; 
$Iraage -> line ($xl, $yl, $x2, $y2, $Black) ; 
$ Image -> line ($x2, $yl, $xl, $y2 f $Black) ; 
} 

else 

my $Bar_Length = $OS / $Conf ig{OS_Max} * 200; 
Draw_blood_bar ($Med, $OS,$xl, $yl, $Bar_Length) ; 

#$Conf ig { Blood_Count_Max } 

#Now something similar for classification #6 (EPS) : 

$xl«$xl + $Config{Graph_Space}; #ie. give some space between the two scales 

$x2 = $xl + $Config{Block_Size} ; 

my $EFS = $Classif ication_6{$Patient_ID{$row} } ; 

print "D: $Patient_ID{$row} EFS = ^EFS'Xn"; 

if ($EFS eq »■) 

print "D: Missing EFS Classification: Drawing a cross\n n ; 
$lmage -> line ($xl, $yl, $x2, $y2, $Black) ; 
$Image -> line ($x2, $yl, $xl, $y2, $Black) ; 
} 

else 
{ 

print n D: Testing Dead/ alive status: 
' " , $Classif ication_9{$Patient_ID{$row} } , « »\n" ; 

my $Bar Length - $EFS / $Conf ig{EFS_Max} * 200; 

if <$Classification_9{$Patient_ID{$row}} eq "alive") 

{Draw_blood_bar ($Soft_Green, $EFS,$xl, $yl, $Bar_Length) ; } 
else 

{Draw_blood_bar ($Soft_Red, $EFS,$xl, $yl, $Bar_Length) ; } 

} 
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#Now something similar for classification #7 (EVI1) : 

$xl=$xl + $Config{Graph_Space} ; #ie. give some space between the two scales 

my $EVIl_Class = $Classif icationJ7{$Patient_ID{$row} } ; 

print n D: EVI1 Class = ' $EVIl_Class ' for Patient: » $Patient_ID{$row} ' \n" ; 
if ($EVIl_Class eq »") 
{ 

print "D: Missing EVT1 Classification: Drawing a cross\n"; 

$x2 = $xl + $Config{Block_Size} ; 

$Image -> line ($xl, $yl, $x2, $y2, $Black) ; 

$Image -> line ($x2, $yl, $xl, $y2, $Black) ; 

) 

else 

{ 

if ($EVIl_Class =~ ra/Pos/i or $EVll_Class =~ m/Yes/i) 
{ 

$x2*$xl + 150; 

$Image -> f illedRectangle ($xl f $yl, $x2, $y2, $Sof t_Red) ; 
$Image -> stringTTF ($Black, " . /fonts /Courier. ttf " , 
$Config{Font_Size}, 0, $x2+10, $y2-2, "Pos") ? 
} 

else 

{ 

$x2=$xl + 75; 

$Image -> f illedRectangle ($xl, $yl, $x2, $y2 f $Sof t_Green) ; 

$Image -> stringTTF ($Black, » . /fonts /Courier .ttf " , 
$Config{Font_Size} , 0, $x2+10, $y2-3, n Neg n ) ; 

} } 

#CEBP mutant to go in! 

#Now something similar for classification #8 (CEBP) : 

$xl=$xl + $Config{Graph_Space} ; #ie. give some space between the two scales 

my $CEBP_Class «= $Classif ication_8{$Patient_ID{$row} } ; 

print «D: CEBP Class = • $CEBP_Class ' for Patient: » $PatientJED{$row} » \n n ; 
if ($CEBP Class eq »«) 
{ ~ 

print "D: Missing CEBP Classification: Drawing a cross\n B ; 

$x2 b $xl + $Conf ig{Block_Size} ; 

$Image -> line ($xl, $yl, $x2, $y2, $Black) ; 

$Image -> line ($x2, $yl, $xl, $y2, $Black) ; 

} 

else 
{ 

if ($CEBP_Class =~ m/Pos/i or $CEBP Class =- m/Yes/i) 
{ 

$x2=$xl + 150; 

$Image -> f IlledRectangle ($xl, $yl, $x2, $y2, $Sof t_Red) ,- 
$Image -> stringTTF ($Black, ". /fonts/Courier -ttf " , 
$Config{Font_Size}, 0, $x2+10, $y2-2, n Pos M ); 
} 

else 

{ 

$x2=$xl + 75; 

$Image -> f illedRectangle {$xi, $yl, $x2, $y2, $Sof t_Green) ; 

$Image -> stringTTF ($Black, " . /fonts /Courier .ttf n , 
$Config{Font_Size}, 0, $x2+10 f $y2-3, "Neg") ; 

". 1 

next ; 

} 

#retum ($Cat_bottom_color, $Number_of_colors) ; 

} 

sub Drawjbloodjbar { 

(my $color, my $Count f my $x, my $y, my $Length) = 

$Image -> f illedRectangle {$x, $y, $x + *" * * »- -« r-- . S £ ze j. 1# $ co lor) ; 
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$lmage -> stringTTF (1, ■ ./fonts /Courier, ttf", $Conf ig{Font_Size} , 0, $x + $Length + 10, $y 
+ $Config{Block_Size}-l, int ($Count) ) ? 

} 

################START SUB 

#sub Draw_Classification_Stripe { 

#Er? Finishing this would be a good idea 

#Heyl This doesn't do anything I 
#for my $C_Class (1. . $Classes) 
# { 



# } 



sub Label_Class { 

X^f^V^^t'lL data: [X.Y.Cat] . .$y, -SCa,. pa S6 ed\n» , 



sub Top_Color_Print { 

print n D: lAllocating new color of index: 4 $Top__Color ' ] \n" ; 

$Top_Color ++; 

} 

sub Allocate_Catergory_range { 
my %Classes; 

ray $Nuraber_of_Classes=0 ; rtn . al1 

foreach my $CJPatient (keys %Class±f ication_l) #Cycle through all 

classifications 

# print "D: Classification of Patient: 1 $C__Patient ■ = 

classification has been seen before. #Qkf it biMm , tl 

print »D: Found new Class: ' $Classif ication_l{$C_Patient} 1 \xi» ; 
$Classe S {$Classi£icattion_l{$C^Patient} } = $Classif ication_l{$CJ?atient} ; 
#Add it to the Hash Array _ 
;Sber„of glasses ++ ; **M 1 to the tally of classes 

} 

print »D: Number of FAB Classee (patient catergories) = ■ $Number_of_Classes ' \n" ; ttUseful to 
know 

print "D: Allocate 'Catergory Colors': \n n ; 

my $CC_max_color = $#Color_Stripe ; 

mv SCat bottom color = $CC max_color + 3 ; 

print "5: fcast~Color Allocated for CC Matrix: $CC_max_color « $Cat_bottou U color \n« ; 
my SNumber of colors = $Number_of_Cl asses - 3; 

foreach my~$CColor (0. . $Number_pf _colors) #le, pickup where the CC data left off 
print f («%3i ",$C Color); 

my $Red_level = int (255 / $Number_of ^colors * $C_Color) ; #The (complex) 
calculation for the color level i aV oH 

print «D- For $C Color: Red level (needed to alter Green to Yellow) = ' $Red_level , 
i.e. Color: « , ($C_Color + $Cat_bottom_color) , »\n» ; #works for the red as well but 

without the "255- n part 
# push @Color_Stripe, 

$lmage -> colorAllocate ($Red_level, 255, 0) ; 

my $Cat_top_color = $#Color_Stripe ; #Don't think this is actually used. . .nice to 

Snt^D'^tergory colors will range from: $ Cat_bottom_color to • ■ , $Cat_bottom_color + 
$Number_of_colors, 0 1 \n n ; 

} 
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